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THE STUDY ON WATER BALANCE OF OILSEED CROPS
IN THE NORTHERN THAILAND
II: WATER BALANCE OF SUNFLOWER UNDER RAINFED CONDITION

T. Klodpeng, S. Sukkasem and C. Nimmalungkul

ABTRACT: The study was conducted under upland rainfed condition at the Mace Hia upland rainfed
uxpvrimonlal farm during Scptember to Docember 1987, The 15-15-15 fertilizer was incorporated to
the soil before planting with the rate of 200 kg ha ' Sunflower sceds (Hy-sun # 33) were drilled
with plant spacing 25 x 75 cm. Ammonium sulfate and Borax were applied at 3 WAE with the
rate of 450 and 12 kg ha™! respectively. After 3 WAE, soil moisture content was weekly measured
atdifferent depths throughout the growing scason. At the same time, plant samples were also taken
to determine the plant height, LAL total dry weight, and finally the grain yield. Two drainage type
lysimeters were installed in the experimental plot in order to measure the water use of the sunflower
Crop. Agmnwu‘omlogiml data were recorded to calculate the crop water requirement.

The results shown that the total water used of the sunflower crop throughout the growing
ccason was 273.7 mm while the amount of rainfall was 395.2 mm. The highest values of water used
as well as ETand Ke were occurred during the flowering stage. The maximun values of ET and Kc
were 4.6 mmday Pand 1.4, rospectively. WUE based on grainyicld was 0.63 kg m~or1.6m’ kg”l,Soil
moisture content was sharply decreased after 3WAE and approached the PWP at the 8" WAE.
The amount of soil moisture extraction during this period in the upper 60 em depth was about
080 cm 2 em ™. Howaever, soil moisture content was recharged by rainfall in the 9" WAE and increased
to the FCin the shallower depth. Then the soil moisture content was slightly docreased  until the
harvesting  time. The amount ol soil moisture uptake during this late period was about 0.29

em’em . For crop growth, plant height was sharply increased during the vegetative stage and tended
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to be constant after the flowering stage. Leaf arca index (LAI) and dry weight were moderately
increased during the early stage of growth and sharply increased during the flowering stage. The
maximum value of LAl was found to be 5.0 at the late flowering period and then starting to decline
but the dry weight was still increased until the harvesting time. For the grain yield, it was recored
at 2,146.3 kg ha™
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% 3 o ad 4 . s A o X o
§9189¢% (Plant height) #oflWufly (Leaf area index, LAI) laglinTos¥nnufily
(Leaf area meter) uazsinviinuisrasdunienua (Total dry weight) laeA%nnseuusds

gAY TANBNEATDILNEALAY .

Aslehvesiy (Crop Water Requirement)

LalsTayaaniadfiwesluntsfmaumuiuiunisldinsemiuas S (resaRs,
WazAm, 2533., Sukkasem er al., 1985) lapnalfawniInnIsneadiy (Water balance

equation., Doorenbos and Pruitt, 1977) fip

ET=P+1-D+AS

W8 ET fio nsmeszivesin (Evapotranspiration)
P fio Usnimuufian (Amount of rainfall)
1 fo Usnasiafilimeuns (Supplementary water)
D fe U%mmﬁwﬁ's:mma;jﬁu%udwﬁmimﬁomm (Drainage water)
AS Ao nsRsnedssuinomaanadulufin (Soil moisture changes)

fulszansmslai (Crop Coefficient, Kc)

LA o =) A o ! o :‘ .
l¥fayansgafioningufofmandfnon wnisaeszinesin (Potential evapo-
transpiration, PET) lagnsldaun1svesinuusy (Penman's formular., AGBALRY LAY
fithe, 2532., Penman, 1956., Frere and Popov, 1979) fi®

ARn + yEa

PET =
A+y

.8 Rn Ao wisomfgniiafitlnusoufasi (Weekly mean value of net radia-
tion)
Ea fis nowvssuslslamfin (Aerodynamic term)
A fio awdussanstnanduleBuda (Slope of saturation vapour

pressure curve)
Y Ao fnsfilalasinesn (Psychrometric constant)

Feendntszininslsinvesie (Ke) fifis dmsgansznine PET fiu ET Tu
F2998 19899 ®anUszBnEawnnsldin (Water use efficiency, WUE) fifle §a3dau
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Figure 1. Variations of rainfall and evapotranspiration (ET) in sunflower with time
during the experimental period.
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Table 2. Water balance components and crop coefficient (Kc) of sunflower during the 1987 growing seascn.

Date No.day Rain [rri. Drain. S ET ET PET Kc
(DD/MM) mm mm mm mm mm mm/day mm/day
8-14 Sept. 7 101.9 0.0 71.5 12.9 17.5 2.5 4.2 0.6
15-21 Sept. 7 56.1 0.0 31.1 8.2 16.8 2.4 4.0 0.6
22-28 Sept. 7 71.5 0.0 39.7 11.3 20.3 29 3.6 0.8
29-5 Oct. 7 21.5 0.0 2.1 0.5 18.9 2.7 39 0.7
6-12 Oct. 7 0.0 16.0 0.0 -7.1 23.1 33 3.7 0.9
13-19 Oct. ) 0.0 20.0 0.0 -5.9 23.9 37 4.1 0.9
20-26 Oct. 7 0.0 20.0 0.0 -10.8 30.8 4.4 3.7 1.2
27-2 Nov. 7 0.0 20.0 0.0 -12.2 32.2 4.6 3.3 1.4
3-9 Nov. 7 76.4 0.0° 37.9 11.2 27.3 3.9 3.0 1.3
10-16 Nov. 7 38.9 0.0 13.6 5.7 19.6 2.8 2.8 1.0
17-232 Nov. 7 28.9 0.0 7.3 34 18.2 2.6 29 0.9
24-30 Nov. 7 0.0 16.0 0.0 1.3 14.7 2.1 3.0 0.7
1-7 Dec. 7 0.0 0.0 0.0 -8.4 8.4 1.2 2.3 0.5
7
TOTAL 91 395.2 92.0 203.2 273.7
MEAN 7 3.0 34 0.9

: +S, + surplus -deficit
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Figure 2. Variations of evapotranspiration rate (ETF) and crop coefficient (Kc) in
sunflower during the experimental period.
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Figure 3. Changes of soil moisture content at different depths and times during the
growing season of sunflower under rainfed conditionin 1987.
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Figure 4. Amount of soil moisture extraction by sunflower crop, g 3-8 WAE
and 9 - 12 WAE, under rainfed condition in 1987.
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