BiEpel WEKE RES Bet #R

A Study to Determine the Consumptive
Use of Water for Upland Crops
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Summary

This study was carried out to investigate the consumptive use of water for red peppers
and soy beans. The correlation between the soil moisture contents and the selected meteor-
ological factors during the growing season was analyzed. Characteristics of the drought at
Jinju, Yeosu, Gwangju, and Mokpo area were figured out in view of frequency analysis.

The results obtained from this study could bz used as a reasonable criteria for the
estimation of the duty of water in the design of upland irrigation systems.

Obtained results are summarized as follows:

1. Red peppers were grown at the three levels of soil moisture contents; 75 percent, 50
percent, and 25 percent, respectively. The red pepper grown at the 75 percent of soil
moisture content showed the highest yield.

The total evapotranspiration during the growing season from red peppers was 471.1mm,
which was 86.6mm less than the pan evaporation.

2. The soy bean grown at 75 percent soil moisture content showed the highest yield,
although there was no signicant difference in yields among treatments.

The total evapotranspiration during the growing season from the soy bean was 342.8
mm, which was 119.2mm less than the pan evaporation.

3. Coefficients of consumptive use(k) and meteorological data are shown on Table—9,

4, The significant correlations between the evapotranspiration and the humidity and daily
temperature range were observed. Results are shown on Table—11. Evaporanspiration can
be easily estimated from the humidity and daily temperature range by using the
EQUALION ++ereererreressannens 1

Ept=4. 808~0. 041H 40, 2074T----vveuereereeee )]
where, Ept; evapotranspiration(mm/day)
H ; humidity(%)
AT ; daily temperature range (°C)

5. The variations of soil moisture content during the growing season at the soil depth
of 5cm, 15cm, and 45cm are shown on Fig. 4~v9,

The results of the correlation analysis between the evapotranspiration from the crops
and the soil moisture content are shown on Table—12,
The evapotranspiration can be estimated from soil moisture contents at the different
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depth of the soil by using the equation (2).
Ept=3.433—0.364M; +0.359M,—0.055M -+ eevnnnn. @

where,

Ept; evapotranspiration (mm/day)

M;; soil moisture meter reading at 5cm depth

M,; "
M;; "

15¢cm  n

40cm

6. The estimated probable successive dry days in selected areas are shown on Table 13.

Gumbel-Chow method was used to calculate the prcbable successive dry days.

Further investigation are required to obtain the more detailed and reliable results.
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Table—1. Method of Cultivation
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Table—2. Properties of Soil
Depth Bulk Density Organic Content Soil Moisture
Depth Increment Lysimeter | Lysimeter Lysu}leter Lysimeter | Lysimeter | Lysimeter
cm cm g/cc g/cc % % % %
10~20 15 1.442 1,442 1.70 1.70 16.70 20. 54
20~30 10 1. 364 1. 463 1. 80 1.80 26,50 24,75
30~40 10 1. 351 1. 520 2.60 2.90 28.00 26.07
40~50 10 1.224 1. 477 1.80 1°70 35.12 26. 66
-50~60 15 1.391 1.631 1.70 1.80 30.53 23.88
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Table—3. Specfication of Observation Stations

Station Lat. (N) Long. (E) Gage Height “ Ground Level “ g?ﬁf ;;fation
Jinju 35°10' 128°6' 0.3™ \ 25,0 | 60 YO©
Gwangju 35°08' 126°55' 0.2 , 70.9 | 38
Yeosu 34° 44/ 127°44' 0.2 \ 67.0 L 35
Mokpo 34°47' 126°23' 0.2 j 53.0 73

3. £ W KE 7%
Table—4. Characteristrics of R:d Pepper Plants
Treatment FDas-'s to Fruit gg%};egi d Flowering} Lenght of ! Dry'ing ’—Y_ield of Cn_ﬁe P.‘ﬂ.
lowering | Length Red Pepper Date i Plants Ratio Wet' D{y_
| Weight Weight
day cm er month day, cm | P2 ar gr
75—1—1 105 8.1 8.5 7,29 | 68 | 222 | 10L.2 | 2240
75—1—2 105 8.0 8.2 7,28 # 65 20.8 114.2 23.75
75—1-—-3 105 8.1 8.6 7,29 66 24.1 109.5 26, 40
50—1—1 104 7.9 8.1 7,27 63 33.9 92.5 31,30
50—1—2 104 7.8 6.4 7,28 60 25,8 98.7 25, 45
50—1-—3 104 7.6 7.9 7,28 59 27.9 82.5 23.00
25—1—1 106 7.1 6.5 7,30 53 37.2 76.3 28. 40
25—1-—-2 106 6.8 4.2 7,31 54 35.7 79.5 28. 40
25—1—3 106 6.4 2.9 7,30 56 30.6 81.6 25.00
in Lysimeter 104 8.5 9.0 7,28 72 19.2 127.2 24.40
out Lysimeter 106 7.4 8.4 7,30 56 32.8 75.3 24.70
Table—5. Characteristics of Soybean Plants
i} _ Branch s | o
Treatment S%V;itgg Flov‘;Fing Mat?ing:§ Il?a;gflt %tigze- Ip\Ie f,mber sTumpers lglzdrnber Oélfziiilter %Sor(z)a.in
Date | Date | ter |pyants | Plants | Weight | Weight
{ l { (cm)j (mm), Piece Yiece  Ilece, (gr) (gr)y
75—2—1 6, 28 8,5 9, 27‘ 49. 3< 5. : 4. 0\ 6i 24. Oi 892. 30 29.8
75—2—2 6, 28, 8,5 9, 262 49, 5f 4, 4/‘ 3. 8‘ 6% 22.8 729.33 27.3
75—2—3 6, 28 8,5 9, 2511 49. Zj 4. 5J 4,0 4; 16.00 892.00 23. 4
50—2—1 6, 28{ 8,4 9, 29‘I 49. Oi 4, O‘i 3. 1-‘ 6 18.6] 742.50 25.2
50~—2—2 6, 28 8,4 10,10, 41 7} 3.5 3.3 4 13.2) 840.00] 24.8
50—2—3 6, 28, 8,4 9, 30{ 45, 2J 3. 3" 2. 2! 5 16.0] 797.50 25.8
25—2—1 6, 28’ 8,7 9, 27# 45, 0‘ 3. 2“ 2. 9{ 5! 14.5] 806.00 22.3
25—2—2 6, 28 8,7 9, 30l 42, 6{ 3. Zi 3.0 5 15.0 784.00 26.1
25—2—3 6, ZSJ 8,7 10, 40 42, 5# 3. 5i 3.0 4 12.0] 770.00 26.0r
in Lysimeter 6, 28 8,3 10, 202‘ 49, 7} 4. 2/ 3.2 12‘ 38.4 752.50 26.1
out Lysimeter 6, 28| 8,4/ 10, 30‘~i 48.6, 3.9, 3. o[ 36/ 108.0| 656.00  24.8
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Table—8. Yield Components of Soy-bean

~._ Treat

N Soil Moistur
249 YRS F 560 FRA G ol ®E e Remark
. €pli- o, G ¢,
M EES Aol fden L.S.D.EY &R cation 75% l 50% I 25%
T6%7K¥E0] A RS BY= 50% 9 25%9) 1 892.8| 742.5 710.8
IK#ERS & HEEE BolA st 2 729.3] 840.0/ 784.0
3 892.0 797.5| 770.0 ;‘E)y;‘;""‘ter"
Table—6, Yield Cemponents of Red Pepper Total 2514.1| 2380.0{ 2264.8 )
\Treat’ Soil Moisture Mean | 838.03 793.33 754.93
Repli- ; Remarks
H | 509 00 00
cation | 75% ‘ 50% l 25% Table—9. Analysis of Variance
1 101, zg’ 92. 5g‘ 76. 35|
2 14.2| 98.7| 79.5 Fa"t"rsl DF | 8§ Ms | F
3 109.5 | 82.5 | 816 [ vcimoter Total 8 | 35911.7
Total | 5209 273.7r 237.4 | 127.2 Treat 2 | 1037.8 5189 |1:219<5.14
Mean | 108.3| 91.23 79.13 Error 6 | 25533.7 4255.6 !
Table—7. Analysis of Variance 3. XBRYEE
{
Factors | DF | SS | MS | F & WM BEel P e we A
Total 8 |1522.91 o 22 yEgt, Zi3E F-10A & ukst 3] i
Treatment 2 | 1288.38 644.19/16.48>10. 92 RG] 558mmal Y] [sle] FWIHE L 471, Imm
Error | 6 | 234.53 39.09 =Fo.nt 24 86.9mmy} Fglon F& FEHEEEo) 342.8

L.S.D 1) 75%T—50%T=17.0.>>12.51 (5%)
2) 75%T—25%T=29.17>
3) 50%T—25%T=12.10<12.51
2. B2 ka
29 Bl ReJAHE &£ 8,944 RiEutgl o

mmo] 3 FHEEKFEEe] 462mmelglch, o] A& ik
L2 3o RBRREE HHENA 42 BRE #-10
9 Kzgkoldt

=% RES HBEE A@Wd vde BE
= T BRE £-114A49 2o mEY HER
< R o5 BAH 40, ERME R=0.6090] %},

Table—10. Meteorological Data and Consumptive Use of Water Experessed by 10-days Mean

Evapotransipiration K
\ 10 days Rainfall | Humidity Tex;lg:;‘ e Evag;‘i)gn Red Soy —Ked Soy
Month\\ Pepper Bean Pepper Bean
F 1007 72 160 36
5 M 521 73 148 36 13.0 0.36
L 96 62 200 58 27.8 0.48
F 171 85 202 31 18.0 0.58
6 M 82 82 224 38 26.6 0.70
L 1370 | 90 237 31 24.5 7.1 0.79 0.23
F 258 I 82 241 38 34.2 ‘ 8.7 0.90 0.30
7 M 378 81 234 34 34.0 | 16.7 1.00 0.49
L 2124 88 266 46 47.4 , 28.1 1.03 0.61
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|

F 184 ’ 84 2683 46 49.7 35.9 1.08 0.78
8 M 1001 84 267 34 28.4 29.9 1.13 0. 88
L 3590 ' 81 243 33 | 343 32.3 1.04 0.98
F 696 8 | 212 33 31.7 36.3 0.96 110
9 M 368 84 i 216 30 28.2 36.3 0.94 1.21
L | 60 7 199 34 32.0 | 36.4 0.94 | 107
F \ 35 77 164 36 3.3 | 346 [ 0.87 1 0.96
10 M - 71 151 37 27.0 | | 0.73
: ’ — 73 138 30 | 13.5 | | 0.45
AL HRez EFRT AL (D) Reldh
4. TEKS

Table—11. Analysis of Variance Table for

Regression Equation(l)

Sourse ] D.F | ss | MS | Fratio
Total 39 | 53.489 [
Regression 2 19,900 ;| 9.950 {10.960**
Residual 37| 33,589 | 0.907 70: %3
Lack of fit | 35 |33.009| 0.943|
Matched X’s| 2 | 0.58 | 0.290

error

Eps=4. 808—0. 041H+0, 2074T +ererevrerrncs W
471 A4

Eyp; oKk 758 E (mm/day)
H; BE%)
AT; BZ5£(°C)

g bem, 15cm, 40cmiREE FEd LKA
GRE 9 BRES) HRNGRE oW BRe 1A
BASRE R=0 4680l fom SiTERE F-12% F

o T ez HEYR S 92 Aold
Ep:=3.433—0.364M,+0.359M,-0.055M
A7 A By FRERRE (mm/day)
M, RHORETEE (Sem@ o))
M,; " (15cmz o))
M,; - " (40cmg o)) |

- (2)

Table—12. Analysis of Variance Table for

Regression Equation (2)

Source D.F { ss { MS | F-Ratic
Total 39 53,489
Regression | 3 12.637 | 4.212 | 3.711
Residual 36 | 40.852 | 1,134 | 7%
Lack of fit 34 39.746 | 1.169
Matched x’s 2 1.105 | 0.552

error
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“Moisture Qbservations for
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Fig. 5. Soil Moisture Observations for
Soybean at 15¢m Soil Depth
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Fig. 6. Soil Moisture Observations for
Soybean at 40cm Soil Depth
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Fig. 7. Soil moisture observations for
Red Pepper at 5em Soil Depth
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Fig. 9. S01l moisture observatmns for
Red Pepper at 40cm Soil Depth

Table—13. Comparison of Probable Succesisve Dry Days by Season

Droug ht %et!‘g‘ Gwangju Yeosu { Mokpo ! Jinju

standard|* I

rainfall | Mar.-[June- Sept Dec.-|Mar. ‘]une- ISept-|Dec.- Mar. - (June-[Sept-[Dec.- Mar.-[June-| {Sept -[Dec.-

years /May Aug |Nov. Feb May 'Aug. Nov. [Feb. :May. |Aug. )Nov |Feb. \May Aug. |Nov. [Feb.

<5mm 10, 38 27| 43| 56 28 29| 49 64 32 30\ 43 51 30 27 49% 70
25 47 32| 52 67 34 35 58 76 38 35 51 61‘ 34 32 59 84
50, 53 35| 58 76/ 37| 39/ 65 86 65i 86 65 39( 38 36/ 67 95
100 59' 39| 65 85 41 43| 72| 95 47 42| 64 76‘ 42\ 40 78 L107
2000 66] 42| 71 93 45| 48| 80 105( 511 46/ 60 83 45 43 118

<tomm| 10 51 311 51 83 36 3 58 79 15] 37 60 75' 36| 31 57§ 70
25 62| 36 601 100 42| 44| 69 94 53 43{ 73] 90, 42| 36 69 95
500 71 40| 67\ 113 47[ 50 77| 105/ 60 48§ 83 101 47) 41 77[ 107
100 ’ 79 44 70’ 125 52| 55 84| 119 56 52 92| 111 51| 45 85[ 119
200, 88 47 801 138, 57) 60| 92] 126] 72 571 102 122| 55| 50 93‘1 132
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