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A Study on Mechanism of Consumed Water

in the Farm Land
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Summary

This experiment of which aim contribute to plan irrigation system so as to lncrease
forage crop vields, was conducted to estimate evapotranspiration amount of forage
crops and to find out system of consumed water in a pasture-ground.

The results obtained by this study are as follows:

. The general weather conditions which, were closely related to the evapotrannllil‘ation
of forage crops were nearly same as those of the average year with the eNveption
that temperature of May and June were slightly low. .

. According to the investigation of potential evapotranspirations (P.E) of forage

crops and its changes during growing periods, changes of tenday P.E. were high
significant according to the harvesting period. P.E of Alfalfa of which yleld was
the largest was the biggest.
Although the correlations between P.E. and meteorological factors were jrregular
oming to three-time harvesting, correlation between ten;day evapotranupiration
amount and copper plated pan evaporation or solar radiation was high positive
significant.

. Predicting formulas of P.E. were led by weathrr factors, and also relations hetween
P.E. and weather factors were showed as figure. from the these formulu#, P.E.
may be calculated by weather factors.

. Predicting formulas of P.E. were led by mean temperature and copper plated pan
evaporation, and by mean temperature and solar radiation. As computet values
and measured values showed in figure, these formulas were high significant.

. In the total consumed soil water duration of 10 days which, was non-rein period
from 12th to 21th of August, Alfalfa was the largest 48 lmm, second, Orchard
grass 40, lmm and Fescue 37 6mm, and Ladino clover was the smallest 47, lmm,
also, order of each forage crop yield amound. was same to the abov. Order of
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soil moisture extraction rate of soil

1974, 12, 31

layer of all the for forage crops dulation

of ten-day was soil layer 1 which was largest, soil layer 2,3, and 4

Reviewing the the first five-day and the second five day,

order of that of all the forage crops was same to the above,

in the first five-day,

but in the second

five-day, that of soil layer 2 or 3 was more than that of soil layer 1,
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Table 1, Mechanical analysis of soil
. Uniformity | Soil Classification| Unified soil
Gravel ’ Sand l Silt Clay Co=ff. by triangle Classification
72.0mm [2.00~0. 05mm [0. 05~0. 00Smm | <0. 005mm | (Ca) {
3(%) 37¢%) 39(%) 20(%) | 28 | Clay loam cL
Table 2 Physical properties of soil
Specific Atterberg limit t Compaction test Permeability test for combected s0ii
gravity | !
! - . Coeff of
i Moisture | Dry ! Void
G.S. 1| L.L ‘ P.L P.L }O.M.C L Tamax | content |density | ratio f ﬁ?{;ﬂeab
\ . . . ol 1,694(g/ ool 1,653Cg/ | L le.79x10-
2,605 | 34(4)}22. 7C8) 113 18.20%)| oy ) 19.4(,4),) emsy BT 0576 el
Table 3. Chemical properties of soil
| Exchange capacity ml/100g P.O
PH 0.M(%) : 1 (ppm)
e | M | K | Al
6.7 | L5 9.0 0.8 | 0.28 | o1 130
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Table 4, Kind of forage crops and seeding

Forage crop Repetition ‘ Seeding amount(kg/10a) i Seeding period
Ladino clover 4 | 1.5 | Sth April, 1972

Alfalfa 4 2.5 - "

Ky3ifescue 4 | 2.5 : 5th April, 1974: transplant
Orchard grass 4 | 2.5 20th March, 1974
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Table 5 Amount of fertilzation kg/10a
Forage crop ‘I Nitrogen ‘ gchi%sphoric : Potassium Lime Com post
i i i
Ladino clover | 3.0 2.5 | 1631 400 1,300
Alfalfa | 25 10.5 13.5 | 400 1,300
Ky31 fescue 20 10.0 ‘ 12,5 400 , 300
Orchard grass : 13.5 10.0 ‘ 13,5 400 1,300
et o AAgFHTAE T,
2. AlEwrd o 42 Y Azegi gz @ AzxeF2 A
o F7]vbet o] &  SbAbA(2,453cm®) W A&
(D FIM=A 74222 g AHZA T4 o Hebe 102 +3Fo2 DAY,
Ade Hdarz S A4AE AT &G ok, Zuhale] 24k Z A HTY Fokd] 45
o AL thgd Ze Zt o] B3 ZwrAA o4 wd 2 1049 23}
b, o v, sEE L dos 4739 Hag s8] 93d 58 2
b 2 HE R g ¥ or®l Z2AA(AEIDE A% she
Bt & A Sk uh, SHAdH s gk, 22029 =4} 220, 0~10. 0cm,
A EE A FEE00.2m) of, EEAAREF 10.0~20,0cm 20 0~30,0cm, 30, 0~40, 0cm)4-3-
., =2EE £8|F¢ Az Tensiometers = 3hgch
(2) dsxAt
b &2 232 o gL 304 KA E &
Table ¢ General weather condition for the pcriod of ten days, 1974
\ Fac;?rs‘gz?lp tex;?e?a- terlr\f;e};r- terl:ldgl)gra- g{ﬁggr pan gs:ifé‘l’te '(:Jndergrtound r?g%::ion Wipd
weather ture erat ture evaporation y temparature (cal/cm? | velocity
Period —— (MM [Teoey [Ty | °Cy | (mm) | (%) CO P miny | (m/sed)
E 46,4 14,4 21.4‘ 8.1 4.9 63 14,1 410. 5 1.8
May M 136.4 17.4 23. 2‘ 12.2 3.3 76 16.6 303. 2 1.6
L 11.4 18.7 24,7 14.0 4.1 73 18.5 372.4 2.4
E 27.8 18.4 24.1 14,0 3.9 75 19.0 323.7 2.8
June M 25.2 20.8 26.9 15.0 4,9 69 21.4 395.7 2.0
L 6.8 20.8 26,6 16.0 5.1 76l 22.0 397.2 2.2
E 214.7 22.0 25, 7E 19.4 2.2 85 22. 5 256. 9| 2.1
July M 84.8 23.3 27.2 21.1 2.5 89 23.8 312.5 1.6
L 92.0 24,2 28.3 21.3 3.3 84 24,6 355. 6] 1.6
E .0 26.7 31.1 23. 6 5.0 82 26,6 537. 4] 2.1
August M .9 27.4 32.7 23.2 5.8 76 27. 6 557. 4 1.8
L 83.0 22. 5 27.8 18.7 3.8 84 24, 8} 360. 3| 1.6
E 62.1 22. 0 27.0 18. 4 3.4 84 23.9 436. 5 1.5
Septe. M 12.1 18.0 24,8 12.5 3.8 78 21.7 423, 0] 1.3
L 21.1 17.9 25.9 12.1 3.6 79 20.4 409. 5 0.9
E 22,0 15.2 20.7 10.9 2.5 80| 18.41 271.9 1.6
Dcte M | 17. 6) 12.3 20.0 6.2 2.2 80! 16. Oi 229.9 1.0
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Table 7, Length of Forage Crops.(cm)
T Period | Ist harvest ' 2nd harvest 3rd harvest
Forage crop e (5th April~30th May) | (lIst June~20th July) (21th July~20th Oct)
i
Ladino clover i 33.72 ! 30. 22 30.27
Alfalfa j 134.52 | 118. 50 72.97
Ky3lfescue 78.47 | 63. 55 47.28
Orchard grass 1 49,12 | 67.20 44.85
@) Mx 3 HEFE 4 Arzk-2. Table 83 7},
AH Y57 e 33 oAt SEbslgd e o
Table 8, Yield of green forage crops and hay (kg/10a)
\ Period 1st harvest l 2nd harvest 3rd harvest
X Yield\ f p— p— -
Green forage l reen forage reen forage |
- Hay Hay ! Hay
Foragm crop crop ' crop |
Lad.no clover, 1782.5 220. 1 938.9) 133.3 822. 4 105.1
Alfalfa 2295.1 720. 5 2114, 8, 516.5 2004. é: 440, 6
Ky3l1fesoue 1478. 8 324,11 1143, 5} 258.9 1092. 3} 222.6
Orchard grass 1820. 4 571.1] 1730. 51 475.9 1326. 7‘ 328.4
June| L 4,92 7.32 5.02 6.34
3. FY UM 2nd E| 55 | 7.31 | 656 | 850
July | M 5.07 6. 84 4,39 4. 69
£z Zu} 18] = Table 9o} zho ¢
2%9, &9 F4a9+ Table 99} Fod 9 L | 369 5.03%% 30748 4 05es
W F4rgke Fig.lz 7hef, :
| E| 521 | 651 | 44t | 478
i
Table g, Potential evapotranspiration | Aug | M | 6,27 9.74 4.94 6.22
of forage crop (mm/day) 3rd L} 50t 6.99- | 4.37 | 4.34
~Forage crop E ‘ 5,72 1 6.42 | 464 | 608
Period ™\ | Ladino Alfalta Ky31 |Orchard Sep | M ‘ s.54 | 7.36 | 5.34 | 7.0l
Harvesting * || C1OV€T fescue | grass Ll 614 | 7.56 | 4.48 | 5.92
time \\ E | 4. 35 5.74 3.57 3.74
| E | 412+ 8.03% 3.45%% 4. 79%* v s om0 s
1st|May| M| 3.70 | 5.79 | 5.76 | 3.68 et| | 3.aa | dee | 219 |
L, 504 6. 81 6.34 5.54 * means significant difference among periods
’ E 3. 40% 4. 60** 3.80"‘§ 4.20%* by F-test at 5% level.
M 3.56 5,34 | 3.65 ‘ 4.70 ** means significant difference among periods
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Fig 1. Relation ship between potential
evapotranspiration and growing
period.
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Table 19, Correlation between potential evaportranspiration and the factors of weather.

\Factors of weather

— : Copper
Har>\ Forage Mean — Max.  Min. | Jlated | Relative g\:ﬁrzr-l Solar | Wind
temperat-[temperat-temperat-| pan ‘ X
vest- crop \ | .. temperat-l ol s ;
in . evapora-humidity \radlatlon Velocity
g ure ure iure tion ure
period \ N | (0, 2m) |
Ladino clover 0.5199] 0.6377] 0.4992] 0.298¢] 0.0223] 0.6174 0.4520] 0.9939
Alfalfa —0.7036| —0.5849 —0.7128| 0.9988% —0.9619 —0.6059, 0.9771] 0.1921
Ist Ky 31 fescue 0.9909| 0.9582| 0.9925| —0.7620] 0.9291] 0.9653 —O0.6446 0.4432
Orchard grass | 0.2027] 0.3527 0.1898] 0.5931] —0.3044] 0.3276 0.7178 0.9197
Ladino clover 0.8175] 0.4878] 0.8318] —0.5471) 0.7400] 0.8484| —0.4323 —0.6331
Alfalfa 0.74771 o.s5452] 0.7122] —0.3351 0.6172l  0.8175| —0.2212 —0.5938
md ) gy o3 fescue 0.4262  0.0051] 0.5397| —0.5434] 0.5423  0.4410 —0.6120] —0. 1640
Orchard grass | 0.3639 0.0546 0.4046 ~0.3774 0.3500| 0.3899) —0.4639) —0.1432
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Ladino clover 0. 4309' 0.5541  0.3552 0.6877% f —0.4616  0.4955( 0. 7727*{ 0.0987
Alfalfa 0. 4903{ 0.6173|  0.4001} C.8100%% —0.6163 0.5493 0.7463%  0.1873
3rd Ky 31 fescue 0.46341  0.5569] 0.3939 0.6877 @ —0.3450{ 0.563%! 0. 7652‘ 0.1828
Orchard grass 0.3026/ 0,420  0.2242] 0. 5371 (’ —0.4283 0.2833 O 6751 —0.0706
) Sl 2HAE FEI NS A sgadg
5. 71AL2010] o)3 Suratg|ol 23 . e maele =
EUR 4R St S E FEEeE oid AA
Table 10 2 Zlabacis Feusle 42+ A(EREFE T Table 11z 2o
E AlA AN o shEd 2 sl Absdd S F
Table 11. Predicting formulas of potential evapetranspiration
NI Factors of weather ; i
. \ Mean ‘ Max. Min. . Copper plated |
Harves °  Forage "\\\ | temperature i temperature temperature | pan evaporation;
ting crep i ¢ ¢y i !
period 8 e ki\ ( ) ; ( max) ( mm) g
1 Ladino clover ' PE=0.170t+ | PE=0.265t,,; | PE=0. 13t,;, = PE=0.255p |
3 1. 410 ’ ~1.839 +2.551 +3.233 |
i Alfalfa PE=—0.378t+ PE= —0, 399 gl PE== —0. 266t i, PE=1.406E
; \ 13.261 | +7.795 5,914 ~1.108
st ! Ky 21 fescue | PE=0.723t— | PE=0.887t,qa, | PE=0.502t,,;, | PE==—1.456E |
; 7.032 j —15.303 —C.532 ~11.157 |
| Orchard grass { PE=0.091t+ PE=0.199,0: | PE=0.C05%,;, | PE=0.694E +
1 { 3.122 +0.063 ~3.585 i.815
. Ladino clover PE=0.278t— | PE=0.005¢pay | £PE=0.21150;, + PE==~0.480C |
i 1.173 i ~4.551 —1.574 —6.468
Alfalfa PE==0.360t— | PE=0.078tpg; | PE=0.24Ct;, PE=—0. 5068
i | 1.916 ' +3.630 w1522 +7.548
Ind j Ky 31 fescue | PE=0.061t+ ‘ PE=0.090t,,q,  PE=0.044¢,;, @ PE==0.4208 |
| 3.026 ‘ 41,9085 +3.570 ! —2.729 .
Orchard grass PE=0.158t+ | PE=0.122 oy , | PE=0.59TE
i 1.828 | +1.867 | : ~2,904
. Ladino clover | PE=0.085t+ | PE=0.133¢pe; , PE=0.05%,;, PE=C.624F
i L. 3,278 1 +1.515 +4.074 2,721
i Alfalfa PE=0.142t+ \ PE=C.217tpa, | PE=0.098ty;, @ PE=1.078E+ |
\ : 3.744 +0.936 +5.082 2.482 @
3rd ‘ Ky 31 fescue PE=0.399¢t— ‘ PE=0.345t pgy = PE=0.743p,, | PE=—0.382E |
: 3859 ! —4. 461 —0.389 | +5.891
. Orchard grass [ PE=0,519:— ! PE=0.547tpa; PE=0.298t;, | PE=—0.C15E |
| i 4. 660 —8.007 +5. 764 | +7.442 |
! t ! ——
T Factors of weather | ! ;
"~ Relative Underground ! Solar ! Wind velocity
‘Harves- "\ Forage ! humidity temperature | radiation !
iting crop i (H) ¢ ) ( €))
?period |
i { Ladino clover | PE=0.002H+ | PE=0.192tg+ | PE=0.C065+ ' PE=).631v+
| 4,141 1.134 | 2,111 ; 1.130
[ Alfalfa | PE==—0.158H | PE=~—0.309tg | PE=0.020S— ' PE=0.517v+
§ ~ +18.054 +11.941 ¢ . 248 5.874
] Ist Ky 31 fescue PE==0.207H PE=0.649tg | PE==—0.0185 PE=1.620v+
; ] =9, 462 —5.785 | 11704 2.056
§ ! Orchard grass | PE=—0.042H | PE=0.13%t7  PE=0.125+ - PE=2.057v+
i | ! +7.632 +2.380 0.316 0, 684
] : :
| Ladino clover | PE=0.080H | PE=0.2%4tg  PE=—0.0125 | PE=—0.447
! , —1.44 ~1.710 ~2.7:8 +5.639
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. Alfalf. PE=0.078H | PE=0.395tg | PE==0.0145 | PE=—0.592v
[ ~. 499 —2.921 +10.387 +6.933
2nd ‘ Ky 31 fescue C PE=~3.0081H| PE=).101tg PE=0.005S PE=0.334v
{ ! +10.832 +~1.999 +2.298 +3.791
, Orchard grass | PE=0.31H | PE=0.123tg | PE=0.008S% | PE=-~0.2320
: i +91.720 | +2.309 1.913 +5.442
| | Ladino clover | PE=~0.140H | PE=0.131tg | PE=0.007S PE=0.267y
| +16.347 +2.068 +2.251 +4,639
g | Alfalfa | PE=—0.315H | PE=0.213tg PE=0.010S PE=0.744y
| ’ | +32.131 | +1,854 +2.703 +5.574
] 2rd Ky 31 fessue . PE=0.081H PE=0.424tg PE=-0.006S | PE=—1.292»
i i : ~1.858 | —4.674 +6. 567 +7.309
| ; Orchard grass i PE=0.096H l PE=0.581tg | PE=~0.0055 | PE=-1.723»
| i \ ~1.318 | —6.361 +7.956 +9.957
£ Fuadieh 24 sl aqse 2AE =43 9]
¥
o Fig. 2~Fig. 9 2} zrc},
61 8T
- A
s 1
/‘é\ .
=
Z 5 -
5 4
d -
) >
v T T T v (b) 1st June~20th July
14 15 16 17 19
t(“C)

YE(mm)

(c) 21th July~20th Octoter
Fig 2. between mean temperature (¢) and potential evapotranspiration (PE)
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Table 12, Predicting formulas of potential evapotranspiration by multiple regression analysis

Harvest- Predicting formula
ing Forage crop
period t & E t & S
Ladino clover PE =0.426t4+1.002E-7.024 PE,=0.114t+0.00135—2, 350
Alfalfa PE =—0.016t—1.725E+14.216 PE,=—0.419:—0. 0035+ 15. 040
Ist Ky 31 fescue | PE,—0.635t~0.345Z—4.130 PE,—0. 661£—0. 0045 —5. 968
Orchard grass PE,=0.482¢+1. 540E—-9. 817 PE,=0. 368t —0. 0205 —8. 800
Ladino clover PE =0.119t—0.391E+4.615 1 PE,=0.430t—0.0165+1.021
Alfalfa PE,=—=0,222¢t—0.341E+2. 260 ‘ PE,=0. 449t —0.0185+2. 280
nd Ky 31 fescue | PE,=-0.058¢t+0.448E+3.083 | PE,=—0.075¢+0. 008S+2. 656
Orchard grass PE,=0.177t—0.102E+1.814 j PE,=0.078t+0.0055+1. 433
‘ Ladino clover PE,=0.109 +1.052E +3, 388 i PE,=~—0.136t +0.0135+2, 678
Alfalfa PE,=—0.207t+1.888E+3. 959 PE,=-0.123¢t+40.0155+3. 258
3d | gy 31 fescue | PE,=0.361¢—0.093E—2.713 PE,=0. 369t —0.003S—2. 215

Orchard grass

PE,=0. 560t +0.10, E—5. ™03

PE,==0.518t—0. 00095 —4. 609

-3566—
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Table 13, Measured soil moisture : (%)

34 BaAz¥y 24990

Soil layer Date
Forage crop (cm) - ;
12thAug 13 | 14 1 15 ’ 16 ; 17019 ]

0~ 10 41.0 38.2| 3671 35.5 33.7 33.1] 319 30.9 29.8) 28.4
1 ~20 4.2 4.0 39.2 37.5 357 35.0 33.7 321 31.4 29.6
Ladino clover | 5, 45 43,0 42.2  ano  39.5 38.2 36.9] 35.0 33.90 35.5 34.5
( 31~ 40 4a.8 4460 43.5  41.7] 41.0 40.2] 39.7 38.8 38.00 37.0
0~10 41,5 40.20  39.00  35.2] 34.1 32,6 30.2 28.8 27.1] 27.0
11~20 42.3, 41,0 397 37.00 35.7 34.6/ 32.2 30.1| 29.1] 28.0
Alfalfa 21~.30 43.0  41.3  40.7]  39.3 37.7 35.9 34.4 32.4) 31.4 30.2
3140 44.1 425  41.3  39.7| 38.7 37.5 35.0 33.7| 32.9 32.0
0~10 4.8 4. 2{ 39.2]  38.3 37.7] 35.20 34.2 33.1 32.1 310
11~20 44,0 42,0 40,3  39.7 38.7 37.00 35.2 34.4 33.1) 32.4
Ky 31 fescue 21~20 446 43.3 41,3 40.7) 40.0| 38.0] 37.4 36.2| 35.20 33.7
31~ 40 45.3 44, 3‘ 42.6) 417 41.0] 39.3 38.2 37.4] 36.2 34.9
0~ 10 37.5 34.7§ 32.6] 307 29.8% 28.5 28.1| 26.1| 26.8 24.5
11~20 38.2  37.4 3.7 3.7 3.2 30.6 29.4 28.1| 27.3 26.4
Orchard grass 21~30 40.8 39.3  38.3 36.5 35.0F 33.9 .33.1) 30.9| 30.1 29.4
31~40 4.2 4.3 408 9.7 38.8} 38.2! 36.7| 35.7] 35.2 34.7

&2 249 242 Table 13 22 2 o 3

3 g Table 2, Table 35} zrc},

Table 1314 2+ =29 59 748 4u]+eks
2 ¥ gg AlAsid Table 1491 7he},

Table 14. Amount of consumed water and extraction pattern.

(1) 12th Aug.~16th Aug.

-3567—

Ladino clover Alfalfa Ky31 fescue ! Orchard grass
Soil layer s
ACW.| EP. | ACW.| EP | ACW.| EP | ACW.| EP.
0~10cm 7.3mm|  34.1% 7.4 30.0 5.9 29.6 7.7 32.2
1~20 5.5 25.7 6.6 26.7 . 5.3 26.5 7.0 29.3
‘ 21~30 4.8 22.4 5.3 21.4 4.6 22.4 5.8 24.3
31~ 40 3.8 17.8 5.4 21.9 4.3 21.5 3.4 14.2
Total \ 21.4 | 100.0 | 247 | 100.0 20.) 100.0 | 23.9 100. 0
(2) 17th Aug.~21th Aug.
Ladino clover Alfalfa Ky 31 fescue Orchard grass
Soil layer :
ACW.| E.P. | ACW.| E.P. | ACW.| E.P. | ACW.| E P
0~10cm 4. 7mm| 29.9% 5.6 23.9 ! 4.2 | 240 ' a0 | 247
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m

11~20 5.4 1 344 6.6 8.2 | 46 I o2 42 | 259 |
21~30 2.4 | 158 5.7 24| 43 24.6 4.5 27.8
31~40 22 | 204 55 | s | 44 { 25.0 3.5 216
| Total | 157 | 100.0 \ 2.4 | 1000 | 7.5 | 1000 | 162 | 1000 )
I - 2
Table 14 (1) (@)l M & wiep o] 5 4% + A2 xis M3Ee A we gl 47z gEh A
Fruge 4 FFT FIl 276de Al b 234 £ £uF3Fe Table 15014 ni wpo}
Bga shEe] el wel A ged o 27 el skaats) s wam 29 #ket= 2l 2, Ky3l
dd Sy ofLe rdHEUE FY5H7] o HAF, ggx 22819 4oz Yo, ok o 4,

o =
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Table 15, Amount of consumed water during the 10 days.

Forage crop Ladino clover Alfalfa Ky 31 fescue Orchard grass
]
Amount ci consumed
water(mm) 37.1 48.1 37.6 ’ 40. 1 [l
Yeilds of hay (kg/10a) 458.5 1,677.6 805.6 ‘ 1,375.8
¥

FEE 239 4¥ ¥ 3 RgeE 2¥E

Table 16, Pattern of consumed soil moisture

2. Table 1634 =t}

&age crop Ladino clover I Alfalfa f Ky 31 fescue Orchard grass
|
il layk\ A.C.W. ‘ E.P. | ACW.| E P | ACW. | EP. | ACW.| E P
O~10cm | 12.0mm{ 32.0%| 13.0 270 1 100 26.8 1.7 l 29.0
1M~200 0 10,9 30.0 13.2 27.5 i 9.9 26.5 1.2 28.0
2~30 | 7.2 19.1 1.0 2.9 1 8.9 23.5 0.3 | 26,0
Ji~do, | 70| 189 10.9 2.6 | &7 23.2 6.9 17.0
Total | 7.1 | 1000 | 481 | 1000 | 376 | 1000 | 401 | 1000
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4-ghe Fig. 13 z2Ad e €38 T4 dds

370 e} 2o SIS mgow oot
Fababsl7F 7H 28 o= Table 8l 4 2 whel
Zol &l Ax dwsrt b2 wE A dX
a3 gt
FAbel9b 7l 4kaql Abol ol 4bEabA = Table

107 2 3o A4 o # g A= gHAFI}
BT el7l &= skt ‘F% Ak SuA S
F R UAFSRE B2
=t

4. 7iAaaldl A%
A 3= Table 113} Zor
9 A& Fig.2~Fige}

o5 4oz FUAFLT 7 71 Aado 9 Astd
sleh,

4Res

—3568-



71 4

5. 4E71e3% ¢ %u¢§ 34 37
St 4 FEd

Aberoll oA st WA E £
w Table 129} v},

6. TZE 717 8Y 124 ¥5 2194 oz
100748 Bofsg £9 4% 243 A3 Table.
1591 4 B.=vuto} zbe] ofsfals} bz} w2 48, lmm
(14 HF 4,8mm), cpe] 2o Folr a2
40.1mm, 3| 259 37 6mmeln #HAHx 2zuis}t

&3

(1) Albrecht, F. (1950) : Die Methoden zur Be-
stimmung der Verdunstung der naturlichen
Erdoberfliche, Arch. Met. Geophys. Biokl.
B 2:1~38

(2) LFH(1972)  BE HBEE A W HE

RERER(EEABE KBED 1:36

(3) Blaney, H.F. and K.V. Morin (1942) : Ev-
aporation and consumptive use of water
empirical formulas, Trans. Am. Geophys.
Union 23(pt. [ ) : 76~83

) , ani W.D. Criddle (1950) :
Determining water requirements in irriga-
ted areas from climatological and irrigation
data, U.S. Dept. Agr. Div. Irrigation and
water consev. V—. scs. TP—96,

(5) Brigg,s L.T. and H.,L. Shantz(1912) : The
wilting coefficient for different plants and
its indirect determination, V.S. Dept. Agr.
Bur. plant 1nd. Bull, 230

(6> , (1916) : Daily
transpiration during the normal growth

period and its correlation with the weat-
her, J. Agr. Res. 7; 155~212

(7) Dainkwater, W.0. and B.E. Janes.(1957) :
Relation of potential evapotranspiration of
envirorment and kind of plant, Trans,
Am, Geophys, Union, 38(4)

(8) #reh FE(1961) : :BAKSD Bikrb R
TrzTA7TH EEHRE BEIKRFEZR
29(1) : 22

(9) HB3FE, FRITHO96) : (Y0 KRtk
HBRIZ 2T MELRAR FUA9) : 21
~24

an , Q96w #

Ho

ol 8 +H0kS HREHN I BT

7t Mgen 2 o 37, ImmelH o]f 2%F9
THF= % FUAY €48 2T Y,

E 23d 29439 v g2 Table 14 ¥ Table
164 2 ovhe oo As] st A B F
8 A1SS v+l bt gou sty 7
ol =zt £7] 5ol AiFuch H2d: =&
H3FAA 2t go] £vjsa 9l

<!

BERHHIC 2T BRLRFE W
(9) : 25~30

an ., SORE, ¥EER1967) :
IAVO KEHEE: BHEEXOME, B
AR 35(4) : 216

(12) Davis, C.H. (1940):
moisture by maize root,
791~805

(13) Gihert, M.T.(1955) : A simple field install-
ation for measuring maximum evapotransp-
iration, Trans, Am. Geophys, Union, 35(6)
: 937~942 '

(14) BB =RE(1961) : HHMRIZ 2175 HREs
&Y ALy 0 YEHE KB
BAES, BELARFE 290 : 30

(15) Halkias, N.A.(1955) : Determining water
needs for crops from climatic data, Hilga-
rdia 24 : 207~233.

(16) Harding, S.T.(1930) : Consumptive use of

Duty
of water committee of the Irrigation Tra-
ns, Am. Soc. Civil Engrs. 94 : 1349~1399

(17) Hargreaves, G.H. (1956) : Irrigation requi-
rements based on Climatic data, Proc. Am.

Absorption of soil
Bot. Gaz.(101) :

water in irrigation : progress report :

Soc. Civil Zngrs, Jour. Div. Irrigation and
Drainage, 82(No. IR,)) : 1~10

(18) BEH& M 6A #F : (1971): MEKFIB(HA
5, 90~92

(19) Jensen, M.E. and H.R. Haise(1963) : Esti-
mating evapotranspiration from solar radi~
ation, Prec, A,S.C.E. 89(1R,) : 15~41

0) &+ B, LN #EUSD : PRitic B33
RO KABYIER, %+ KPR 29(3) :
13~18

~3569-



¥ TH3] A16H M 435

QD SEXE TEHU97D  BERRBOEEL

), 194 _
(22) King, K.M., Tanner, C.B. and V.E. Suom!

(1956) : A floating lysimeter and its evap-
oration recorder, Trans. Am. Geophys,
Union, 37 : 738~742

23) g BEEE,  oR)IELTZER(1966) . RJIIERIC
B s AEYRD AEIZ S2vT, BELKR

e 34(2) @ 41

24 v M2 AU967) F v oREER
L3 ABEHED AT 2w T, BEL KW
72 35(7) : 416

(25) Lowry, R.L., Jr. and A.F. Johnson(1942) :
Consumptive use of water for agriculture,
Trans. Am. Soc. Civil Engrs., 107 : 1243~
1266

(26) Martin, E.V.(1940) : Effect of soil moisture
on growth and transpiration in helianthus
annus, plant physiol, 15 : 449~466

(27) Math-+ J.R. (1951) : Design and evaluation
of a wwdified evapotranspirometer, J.H.U.
Labo. of Clina., Inter. Rep., (15) : 11~15

28) ___, (1954) : The measurement of
potential evapotranspiration, JLH.U. V[(])
1 1~25

29) B2H #©(1960) : fF o #HBH H+3
Energy Balance #FmH, B¥LAKH 28(3)
1 38~39

(30) Mc Cloud, D.E., and L.S. Dunavin, Jr.
(1954) : Agrohydrologic balance studies at
Gainesvill, Florida Publ. in Climatology,
7(1) : 55~68

() RB/EERELM FERZIHOI72)BIA KB
BROEKEEH, (BRE, BEREAF)I~
15

(32) Ogata, G., Richards, L.A. and W.R. Gard-
ner(1960) : Transpiration of Alfalfa deter-
mined from soil water content changes,
soil sci. 89 : 177~183

(33) Penman, H.L. (1948) : Natural evaporation
from open water, bare soil, and grass,
proc, Roy. Soc. London, Ser. A, 193 : 120~
145

(34) Rider, N.E. (1957): Water losses from
various land Surfaces, Quart, J. Ray. Me-

-357u-

1974, 12. 31

teor. Soc. 83 :181~193

(35) #EE #a(1963) { ABRIC X5 BHKHD
BAOEE. BT aHE BXrRARBESE (D
1 83~156

(36) _ (1963) MM HiA vy 4 BEHE

E(1), BELIARHRE 33 (1):24~29

@7 (1965 i ¥ 4 FEEEH
(D), BEIRWE 33(2) 1 61~67

(38) B BEQD  7e—F 4L ¥ F 412
—5izc HT5 BED BEEiZ 5T, B¥
FEBE WEIHA3) 1 24~28

(39) K&EFHA9I70) KEFHEREFRER
#) 2 :50~55

(40) 3216 —HE(1958) : S A4 v A | 2l DT,
BB 26(5) : 46~48

(41) BE TBEUBE) : Y—r =x ¥4 rERE X3
Eig LHERB 5(3):16~19

42) ., 1955 :#ZEBTEIK M+ 3
B BECD), BELAWYE 23(4) : 13~
15

3 __ , (1956) : HBHE T2 K

By R, BEHE 24(3) : 145~147
@4, Q97 BB EIER. ©
VT BHEE 24(7) 1 396~397
(s) - , (1957) : KBERIC M+5 &
BHHAZRCE), BEHE 25(4) @ 211~214
46) ., (1959) : HKEREI W5 &
B BIFe(N), BEHE 27() 1 1~6
@y o, (1963)  MmEBE WA E
B §ize(V), BLFz 31(2) : 73~79
8 __ , RE BEEQ9ITL) : PakEspiR

B33 JMBHIC v T, BLBERTE 38
1 13~17

(49) Tanner, C.M. (1960) : Energy balance app-
roach to evapotranspiration from crops,
soil sci. Soc. Am. Proc. 24:1~9

(50) Thornthwaite, C.W. and B. Holzmon(1942)k
: Measurement at evaporation from land
and water surface, U.S. Dept. Agr. Tech.
Bull. 817

(51) (1944) : Report of the Committee on Tran-
spiration and Evaporation, Trans. Am.
Geophys. Union, 25(ptV) : 683~8693

(52) , and J.R. Mather(1951) : The

rcle of evapotranspiration in Climate, Ar-



ch, Met. Geophys. Boikl.,, B, 3:16~39

(53) , (1954) : The determination

of potential evapotranspiration, Publ. in
Climatology, 5(1) : 218~225

(54) #H AKR(961) - FBMALL BRIV W
HOEEE O MK, BLEE 294 1 170

(55) Veihmeyer, F.]. and F.A. Brooks(1954) :
Measurements of cumulative evaporation
from bare soil, Tran, Am. Geophys, Union,
35 : 601~607

(56) __, and A.H. Hendrckson(1955)
: Does transpiration decrease as the mois-

ture decrease? Trans. Am. Geophy, Union,

-3571-

wholl 2 0Ky BEEHEC WY WK

36 : 425~448

(57) ~#FFIB, UFRR—(1956) : FFHbD WE
e T, EABRSELE 2(4) 1 23~27

(58) FRFXR(1958) : ACHMBHIT B LUHKE
FHREEE, B-W% 26(3) 1 36~38

(59) _ , (1959) i A v 4, EBL
PigE 27(5) : 64~66

(60) , (1964) : 7v—35 14 vy 54
v ¥+—z, BIHR 32(6) : 324

61y ___, B} FEQTD  HREHEL
FEHERT LD MR, BLBS KXE 38
~12



