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Study on the Water Consumption of Chinese Cabbage
by Floating Lysimeter
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Summary

This study was fulfilled by the floating lysimeter method at the experimental farm
of Kon—Kuk University from August to November of 1986 to investigate the amount
of evapotranspiration by the growing periods, evapotranspiration ratio, amount of wate-
ring per one time, days of intermission, soil moisture extraction pattern and crop coef-
ficient of the Chinese cabbage cultivated in the sandy loam soil at the watering point
of pF2.0.

The results obtained are summarized as follows :

1. The total evapotranspiration during the growing period was 267.2mm, which was 3.
99mm by daily average, and the maximum evapotranspiration showed in the mid ten
days of September with the value of 5.81mm / day.

2. The evapotranspiration ratio by the growing stages increased from the last ten days
of September and showed maximum in the beginning of October, and the average
evapotranspiration ratio was 1.4.

3. The days of watering intermission at the watering point of pF2.0 was 2.4 days, and
the average yield per plant was 3,228 g.

4. The soil moisture extraction pattern in the initial stage was 78.9% in the 1st and
2nd soil layer and 21.1% in the 3rd and 4th layer, and the mid-season stage, the
moisture extraction proportion of the under layer accounted for 38.8% which showed
that the root elongated to the lowest soil layer.

5. The average crop coefficient(Kc) of the tested crop during the growing period was
0.67 by Penman equation and 2.36 by Pan Evaporation equation, which showed high
difference by the calculation methods, and the changes of crop coefficient by the gro-
wing stages by Penman equation was favorable than those calculated by other met—
hods.

* EE KR BRAE
BB ABK KR



WS T eIt 2% K25 1987F 6 A

il

I. #

d el Eof o4
A4 MME HEE REEEZ SRtsL
wﬁfoﬂ S$e2vele] RRAEHKREE sivbel A&

I )= Aol oldwlel BEMEE WEP
Doll4] HIEEEO B2] #ffio] WHEHO T o] F
ojd BEolvh HAE $elviebe] U FEERMEL
7t dibdols 1 FAlAE FERE A wol
=l gk

e ik % BERES o) el 4
£ o8 ERE T sEHEERY #hie) Y
sht 2 5 7H3 F23 Ao EFHEo|H ole
fEfpo) £ Fsed Hadt M}— Wé 3
e AL dgcel 1YY EE
ol A ol Rl o winkE-2
HESEA 7 Mg = de Aol
A= fEHR AkEe R SRS
o] Bhr=ojol & Aok

A BRe E2-$ % glo]4 v (Floating Ly-
simeter) & o]-&3h 4 7H-&w) 3o £FRPNHF] K
SEEHEES ALY B80KSE, HEKSHE
BA, ABFUGINEKE BEEL, EENEA
B, RAAKE BAKE (FHEE KEE 5
4 RHEe BERKE BH AEPERES #
el FiTsder 1 BRE chdst 2ol
sk ubolrl.

I ## % ik

A R BEABE BRHAR EEBESHA4
19864F 8 A~11H<tolol] EiEsl el A IEY
L EHE B F R =224 8 A
14 8 Potel] #EfE3l2 8H25H HHERIFEL 60cn
x35em% 3] 5 EEE EMESE % 1181 Hal K

§° Z Aol

SEEE
e

BTG BEE RO

171

A,

- Bl

}—— 56cm —

E 3—,’ S—Recorder
Water: g =2
S g A
b Fine gravel | & Adjusting
: B Valve P2t

Concrete bed

Fig 1. Diagram of floating lysimeter

Cover

Joint

Connecting rod

b 100em |

Fig, 2. Detailed diagram of self water level
recorder

- ERlgo REEET EERSRA Bl

e TR RS

* R BTEET BET WAL
#ubst A w5} 2o

1. RRME ATKE
2 Fig 1o 4] &= ulo} 2+

AR o] KR

< el 167cemo] 2 Ho] 113emel E29 5
gl-o] A v] B] (Floating Lysimeter) & o]-& 3l #I
Esker, 7EEH =& elo)AlmlE Kz
o] #EYS IEEESHA L&l $15ke Fig2el 2
BHEE FREsld A

HEHZ

Fshel,
2. HHEE

REE o] +EH B LB #HES Table
-13 2o EEE+EBe(ISSS)Y =/A/458E

Table-1. Physicochemical properties of soil by different layers in the experiment with Chinese cabbage

Mechanical analysis Textural
Soil Depth Specific Bulk O M, e triangle
layer (cm) gravity  density PH (%) Sand Silt Clay classification
Ist 0—10 2.67 1.22 6.3 2.1 52.1 31.4 16.5 Sandy Loam
2nd 1020 2.69 1.23 59 1.9 53.2 30,5 16.3 Sandy Loam
3rd 20-- 30 2.71 1.23 6.0 1.9 52.6 30.2 17:2 Sandy Loam
4th 30— 40 2.70 1.20 6.2 1.8 53.4 29.8 16.8 Sandy Loam
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Table-2. Amount of fertilization to Chinese cabbage

(unit . kg/10a)

Classification NO, P,0, K,0 Ca0 Compost B(OH), Remarks

Base

Fertilization 25 100 25 100 3000 1 Sep. 5 1986

Added

Fertilization
Ist 15 - - - - —~  Sep. 20, 1986
2nd 15 - 20 - - - Oct. 5 1986
3rd 15 - _ - - —  Oct. 20, 1986

Total 70 100 45 100 3000 |
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Fig 3. Soil moisture characteristic curve of
the tested soil
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Table- 3, Meteorological data measured during the growing period in the experiment with Chinese

cabbage
Temperature R. Humidity Wind Vel Rainfall Pan Eva- Sunshine Radiation
Period (C) (%) (m/sec;H=2m)  {mm) poration  Hours (MJ/m?/
Max, M, Mean "Min, Mean Max Mean (mm/day) (hrs/day) - day)
Aug, L2 26.4 20.0 22.9 65 81 4.6 2.5 152.2 2.6 3.9 12.13
Fi1 25.1 19.2 21.9 62 83 3.9 1.6 35.5 2.9 4.0 12.52
2 27.1 19.2 22.6 51 79 3.6 1.4 - 3.6 6.3 16,05
Sept. M1 25.6 16.8 21.5 50 79. 3.5 1.4 - 3.7 6.1 14.55
2 24.3 13.4 18.3 39 68 3.8 1.9 33.0 4.1 7.4 16.85
L1 23.2 12.6 16.9 43 74 3.6 1.8 26.5 3.9 7.2 15.48
2 23.9 11.8 17.8 41 70 2.7 1.2 0.5 3.4 7.6 15.10
Fl 21.0 12.1 16.2 51 72 2.9 1.2 1.5 2.3, 5.1 11.76
2 20.4 13.6 15.7 58 77 2.7 1.1 3.0 2.1 3.6 9.69
Oct, M1 19.3 9.7 14.1 49 74 3.6 1.4 50 2.3 56 11.73
2 17.0 8.8 13.3 45 68 3.0 1.5 - 2.6 57 . 11.65
L1 17.5 10.4 13.3 53 76 3.5 1.5 37.5 2.2 5.2 9.98
2 12.7 2.1 7.7 34 55 4.2 1.9 8.5 2.5 7.7 12.09
Total 283.5 169.7 222.2 641 956 45.6 20.4 303.2 38.2 75.4 169.58
Average 21.81 13.05 17.09 49 74 3,51 1.57 23.32 2.94 5.80 13.04
F : The first ten days of a month
M : Middle
L ! Last

% Each number means five days period
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Table-4, Ratio of available moisture by soil layers and the water requirement per watering*

Soil Field Moisture Available Ratio of - Water

Depth Capacity Content Moisture Available Requirement per
(em) (%) at pF2.0 (%) Moisture (%) Watering (mm)
0-10 31.5 28.4 3.1 23 4.7

10—20 31.3 28.0 3.3 25 ) 4.1

2030 31.6 28.2 3.4 26 2.9

30— 40 3i.3 27.9 3.4 26 2.6

Total - - - 100 : 14.3

* The moisture content is percent by weight and values are averages of three replications,
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Table-5, Evapotranspiration of Chinese cabbage
at the watering point of pF2 0 and
its ratio to pan evaporation(standard .
class A pan) during the growing period

Period  Evapotranspiration Pan Evaporation Evapotranspiration

() (em) ratio

Ayg L2 127 15.6 0.81
F1 12.9 14,5 0.89

2 17.7 18.0 0.98

Sep. M! 2.9 18.5 113
2 26.5 20.5 1.29

L1 28.9 19.5 .48

2 29.2 17.0 1.72

Fi 20.2 1.5 1.76

2 18.1 10.5 1.72

Oct, M1 19.9 1.5 1.73
2 20.9 13.0 1.61

L1 18.3 1.0 1.66

2 21.0 15.0 1.40

Total 267.2 196.1 18.18

Average 20.6 15.1 1.40
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Table- 6, Watering particulas of Chinese cabbage
Watering Water Number of Total amount Water Watering
point requirement per watering of water drained interval
watering (mm) times applied (mm) ( mm) (days)
pF2.0 14.3 22 314.6 39.1 2.4
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Table-7. Soil moisture extraction pattern by
the growing stages at the watering
point of pF2.0

Stage _ .. Crop Mid Late
X Initial
Soil layer Develop, Season Season
Ist 42.1 34,1 32.8 30.5
2nd 36.8 30.9 28.4 28.0
3rd 13.0 20.3 22.5 24.6
4th 8.1 14.7 16.3 16.9
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Table-8, Reference crop evapotranspiration(ETo)
from August to October calculated by
four different methods suggested by

FAO
(unit : mm)
Method Blaney & L Pan
Period Criddle Radiation Penman, Evapo
Aug. L 2 32.76 22.56 58.05 9.36
F I 27.24 17.17 37.50 8.70
2 32.52 22.69 35.43 10.80
Sept. M 1 24.94 20.02 34.65 11.10
2 26.39 24.50 38.20 12.30
L 23.92 19.65 34.19 11.70
2 24,65 19.41 28.67 10.20
F 18.52 14.39 25.64 6.90
2 1877 11.71 24.92 6.30
Oct, M 1 15.68 13.60 25.98 6.90
2 18.74 13.20 27.16 7.80
L1 14.35 11.09 23.88 6.60
2 14,24 15.61 29.96 9.00
Total 292,79 22567  424.28  117.66
5 Days Ave. 22.52 17.36 32.64 9.05
Daily Ave, 4.44 3.32 6.43 1.78

Table- 9, Crop coefficient (K.} of Chinese
cabbage by the calculation methods

. Method B&C Radiation Penman Pan
Period Evapo.
Aug, L 2 0.39 0.56 0.22 1.38

F 1 0.47 0.75 0.34 1.48

2 0.54 0.78 0.50 1. 64

Sept. M 1 0.84 1.04 0.60 1.88
2 1.00 1.08 0.69 2.15

L) 1.21 1.47 0.85 2.47

2 1.18 1.50 1,02 2.86

F 1 1,09 1.40 0.79 2.93

2 0.96 1.55 0.73 2.87

Oct. M 1.27 1.46 0.77 2.88
2 1.12 1.58 0.77 3.02

L1 1.28 1.65 0.77 2.77

2 1.47 1.35 0.70 2,33

Total 12,82 16.17 8.75 30.66
Average 0.99 1.24 0.67 2.36
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