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Irrigation Effects and Consumptive Use of Water for Garlic
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Abstract

In order to investigate effect of irrigation on soil moisture and garlic growth, a experimental
plot, which was shielded from precipitation was established. The irrigation levels during the
experimental period were 30, 20, 10 mm and non-irrigation with the 6 times irrigation. For field
experiment, climatic data were collected; soil moisture contents of three different depths were
measured; garlic growth and yield data were also analyzed. The experiment showed that
irrigation amount significantly affected soil moisture content and garlic growth and yield. Crop
coefficient of garlic was also estimated using the Penman-Monteith model and observed field
data.
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Fig. 2. Soil moisture measuring tube and data logger for soil moisture data collection
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Table 1. Meteorological data

2002 2003
Sep. Oct. Nov. Dec. Jan. Feb. Mar, Apr. May.
Temperature 20.5 14.1 7.9 3.4 -0.4 26 5.7 125 17.7

('c)
Relative humidity

82.4 75.0 69.6 71.4 77.3 79.0 72.4 72.4 76.0

(%)

Day”g(';]tr)m““ 1706 | 1647 | 1390 | 1152 | 12908 | 1288 | 1771 | 1771 | 1928
E"a(‘:]‘q’rr:)“"” 1041 | 882 26.3 30.7 29.1 39.1 60.2 60.2 | 1026
Wi?gf/‘;‘;e‘j 0.8 11 16 12 15 11 1.4 1.4 1.2
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Table 2. Iigation amount for garlic

(Unit : mm)
2002-10-10" 30" 30* 30" 30"
2003-03-27 0 10 20 30
2003-04-08 0 10 20 30
2003-04-19 0 A 10 20 30
2003-05-01 0 10 20 30
2003-05-12 0 10 20 30
Total 30 80 130 180
* Irrigation for sprouting
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Fig. 4. Changes of volumetric soil water contents
in 0~20cm zone
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Table 3. Soil moisture used by garlic

in 40~60cm zone

[e]

Data

o3 EorAHFEko| 7FASE A

g. 6. Changes of Volumetric soil water contents

e R}

20~40cm 7+ £330, 10, 20, 30mm %

=

g
2 EgsRERe 47

2+ 12.4, 13.6, 12.0,

(Unit : mm)

Date Treatment None 10 mm 20 mm 30 mm

3.21 0.0 0.0 0.0 0.0 -
3.22 ~ 3.24 0.2 0.4 2.0 0.9
3.25 ~ 3.26 3.9 6.9 1.1 1.5
3.27 ~ 3.28 0.9 47 6.3 2.9
3.29 ~ 3.31 2.8 6.9 6.1 9.9
4.01 ~ 4.02 2.3 8.1 6.9 5.1
4,03 ~ 4.04 5.0 5.9 4.0 4.6
4,05 ~ 4.07 2.6 55 6.1 5.9
4.08 ~ 4.15 3.7 1.1 10.1 10.1
416 ~ 4.18 4.5 7.4 7.4 8.3
419 ~ 4.24 1.3 6.2 4.7 5.6
4.25 ~ 5.09 12.2 6.8 15.8 26.7
510 ~ 5.14 1.5 1.3 2.1 4.9

Total 40.9 n.z2 72.6 86.4

74




ObsOll CHEH 200 28

e
>
=
1>
ofY
x
0x
-
(&)

13.7%2 #Z =32, 0~20 cm #2322

WAZER FE Aol 5 HolAl= tdtet.
40~60cm 7+ 87, 10, 20, 30mm]

Bt EFSLEIFS 474 8.1, 8.9, 14.8,

Table 3& k=2 W Ao Egs&
a8lgE vebd Aol B A4 B
S 402k A EE 30mm BAA] B
sujzgo] 7 ge Foz BEHAD, A
I8 EopE AuFe ohse] Pl H47)
9] 4% ZLHE 59 Akt 714 9k Anjgk
< B9on 30mm TS B¢ 26. 7Tmm7}

<ha

N

uho) 21 A%

SHENSE ¢ AT
3. ol=9 &z XA

oho] 2+ Heipol et 447 24 o
A=) W2 obry| 95 95 Ao
47191 20039 4¢ 3049 &

s = :zx} AzA A2 fg_[.’ Az EA

Al o 1 A= Table 49} 2t} 2

9] 73 30mm W Hejte) -7k F8H
AT Bt 14 1em7t o & A2 Hol I
o] a7t Qe ACE YERLIL, 10mm 4
e}t 20mm B Az H9= 270
i3l i zpol7t gle A2 2 AR,

Jrael ¢ uhs (3 44719 4% 30

o o

J— .Il)l'

Table 4. Effect of différent irrigation level on the vegetative growth of garlic

7 Irrigation

Plant height | Leat Plant height Leaf sheath diameter No. of leaves Leaf area
level =0 fem 1 fem) S (mm). 1 {per plant)  em2)
30mm 96.1 42.0 19.2 7.9 492.3
20mm 91.5 39.4 18.5 7.9 463.7
10mm 90.3 39.3 17.9 7.8 414.8

Omm 82.0 33.9 16.0 7.5 392.0
Table 5. Characteristics of bulb and yield of garlic under different irrigation level in field
Jrrtgaticn - m;“;hmw;ehfm Lﬁfyﬂ;:gﬂ(%ﬂ?‘ VT‘B;lwﬂb"f‘fesh weight | 2P d(';)weigm " B/A
: /) | (g/plant) (o/plant) -  (g/plant) )
30mm 103.6 13.4 14.9 3.4 25.4 -
20mm 90.8 12.2 13.4 3.2 26.2
10mm 86.9 11.6 13.3 3.1 26.7
Omm 66.0 8.0 11.6 2.9 36.3
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Table 6. Crop coefficient of garlic

7% 10mm AH2j+t7} 3.6g H= B FAHE AL
2 2, 10mm 7] 4272 20mm &
7N Alas EE ZolE Holx| okt

ks QI 9 ¢ AT Tl A+t
ot TR Al Atolof] F3FE 2ol & Ko,
T 259 L= & A0l HolA) ¢sith
T AEFH = AT £ 25 Hl=
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ol 3¢¥ sl ZEAS= 0.5, 48 B 2
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23199 =HAEA Y vlaste] HH A

, ‘Actual Pontential Cro Hicient Crop coefficient

Date evap@transpiration evapotranspiration P (Ko) used for design*
(ETa, mm/day) | (PET, mm/day) * (Ke)
.The last ten days of March 1.13 2.22 0.51 0.70
Early ten days in April 1.39 2.70 0.51 0.70
The middle ten days of April 1.61 3.05 0.53 0.70
The last ten days of April 2.20 3.22 0.68 0.80
Early ten days in May 2.43 3.65 0.67 0.90

* . Feasibility study report of Youngsan River Irrigation Project District IV (2000)
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