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Responses of Popcorn to lrrigation Rates and
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ABSTRACT

Irrigation rates and timing of irrigation termination in relation to crop maturity directly affect yield and
costs of popcorn production. Responses of a popcorn variety to 3 irrigation rates (the ratios of irrigation water
to evaporation, IW/E 0.5, 0.7 and 0.9) and 4 irrigation termination (R1, R3, R4 and Ré) were examined on a
clay soil at Chai Nat Field Crop Research Centre. The number of irrigation throughout the growing season was
between 4—8 with irrigation amounts of 108—315 mm, depending up on irrigation rates and timing of the last
irrigation. The responses in growth and vield of irrigation rates to irrigation termination were similar. Leaf area
index, leaf area duration, crop growth rate and plant height increased with increasing irrigation rates. IW/E 0.9
gave an average yield of 637 kg/rai, which was 6.4 and 17.0% higher than IW/E 0.7 and 0.5, respectively.
Irrigation terminated at R4 and Ré stages showed no significant differences in yields, whereas irrigation
terminated at R3 and R1 reduced yields up to 7.3 and 17.6%, respectively, compared to Ré termination.
Reduction in the number of ears harvested, and grain size was the main factors causing lower yields of lower

irrigation rates and early irrigation termination.
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Table 1 Maximum, minimum and mean temperatures, mean relative humidity (R.H.) and mean daily evaporation

from U.S. Class A pan between November 1997 and March 1998 at Chai Nat Field Crops Research Centre.

Month Temperature (°C) R. H. (%) Evaporation (mm.)
Maximum Minimum Mean Mean daily Total
November 32.5 22.6 27.9 74 3.8 114.0
December 33.1 21.1 27.1 66 4.0 124.0
January 33.8 20.7 27.3 67 3.8 117.8
February 34.9 23.2 29.1 67 5.2 145.6
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Table 2 Date and numbers of days from planting to R1, R3, R4 and Ré growth stages of a popcorn (round

seed) sown at Chai Nat Field Crops Research Centre in 1997/98.

Irri. Rate Growth Stage Days from Planting

(IW/E) VT R1 R3 R4 VT R1 R3 R4 Ré
0.5 31/12/97 5/1/98 20/1/98 26/1/98 13/2/98 51 56 71 77 95
0.7 26/12/97 2/1/98 17/1/98 22/1/98 10/2/98 46 53 68 73 92
0.9 25/12/97 31/12/97 15/1/98 20/1/98 7/2/98 45 51 66 71 89

IW/E indicate the ratio of irrigation water to evaporation.

R1, R3, R4 and Re growth stages according to Ritchie and Hanway (1984)
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Table 3 Irrigation dates and amounts (mm) for 3 irrigation rates and 4 timing of irrigation termination of

popcorn sown at Chai Nat Field Crop Research Center in 1997/98.

Irri. Rate Timing of Irrigation Termination
R1 R3 R4 R6 Mean
Date Amount Date Amount Date Amount Date Amount

IW/E 0.5

1 23/11/97 25 23/11/97 25 23/11/97 25  23/11/97 25

2 5/12/97 25 5/12/97 25 5/12/97 25 5/12/97 25

3 17/12/97 25 17/12/97 25 17/12/97 25 17/12/97 25

4 31/12/97 25 31/12/97 25 31/12/97 25  31/12/97 25

5 5/1/98 8 14/1/98 25 14/1/98 25 14/1/98 25

6 20/1/98 10 26/1/98 23 27/1/98 25

7 7/2/98 25

8 13/2/98 13
Total (mm) 108 135 148 188 145
IW/E 0.7

1 23/11/97 35 23/11/97 35 23/11/97 35  23/11/97 35

2 5/12/97 35 5/12/97 35 5/12/97 35 5/12/97 35

3 17/12/97 35 17/12/97 35 17/12/97 35 17/12/97 35

4 31/12/97 35 31/12/97 35 31/12/97 35  31/12/97 35

5 2/1/98 5 14/1/98 35 14/1/98 35 14/1/98 35

6 17/1/98 10 22/1/98 22 27/1/98 35

7 7/2/98 35

8 10/2/98 9
Total (mm) 145 185 197 254 195
IW/E 0.9

1 23/11/97 45 23/11/97 45 23/11/97 45 23/11/97 45

2 5/12/97 45 5/12/97 45 5/12/97 45 5/12/97 45

3 17/12/97 45 17/12/97 45 17/12/97 45 17/12/97 45

4 31/12/97 45 31/12/97 45 31/12/97 45  31/12/97 45

5 14/1/98 45 14/1/98 45 14/1/98 45

6 15/1/98 6 20/1/98 20 27/1/98 45

7 7/2/98 45
Total (mm) 180 231 245 315 243
Mean (mm) 144 183 197 252

IW/E indicate the ratio of irrigation water to evaporation.

R1, R3, R4 and Ré growth stages according to Ritchie and Hanway (1984)
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Table 4 Effect of irrigation amount and irrigation termination on leaf area index (LA!) at 30 and 50 days after

emergence (DAE), crop growth rate (CGR) between 1—30 and 30—50 DAE, net assimilation rate (NAR)

between 30—50 DAE, leaf area duration (LAD) between 30—50 DAE, plant and ear height of popcorn.

LAI30 CGR LAI50 CGR NAR LAD Plant Ear
1-30 30-50 30-50 30—-50 Height Height
g/m?/day g/m?/day g/m?/day day cm cm
Irri. Rate (IW/E)
0.5 0.58 C 1.29 ¢ 1.63 C 15.4 C 15.2 a 22.1 ¢ 160 b 74 b
0.7 0.65 b 1.50 b 2.03 b 18.6 b 15.4 a 26.78 b 177 a 88 a
0.9 0.84 a 2.01 a 2.26 a 20.8 a 14.5 a 31.00 a 185 a 98 a
frri. termination
R1 0.69 a 1.60 a 1.95 a 18.2 a 15.1 a 26.4 a 173 a 88 a
R3 0.69 a 1.61 a 1.98 a 18.3 a 15.0 a 26.7 a 174 a 86 a
R4 0.68 a 1.56 a 1.97 a 18.4 a 15.2 a 26.5 a 174 a 87 a
Ré 0.69 a 1.62 a 2.0 a 18.1 a 14.8 a 26.9 a 175 a 87 a
CV. (@) % 4.5 2.8 7.2 6.0 6.5 6.4 8.9 12.7
CV. (b) % 6.6 5.8 5.1 5.9 6.9 4.2 7.9 13.5

R1, R3, R4 and Re growth stages according to Ritchie and Hanway (1984)

IW/E indicate the ratio of irrigation water to evaporation.

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 5 Effect of irrigation amount and irrigation termination at different growth stages on grain yield at 15%

moisture content, 100 grain weight, number of ears harvested/rai, and water use efficiency (WUE) of

a pop corn cultivar sown at Chai Nat Field Crop Research Center in 1997/98.

Grain wt. 100 grain Ears/ WUE

(kg/rai) wt. (g) rai (kg/rai/mm)
Irri. rate
IW/E 0.5 529 ¢ 13.9 ¢ 7019 ¢ 3.75 a
IW/E 0.7 596 b 14.2 b 8270 b 3.12 b
IW/E 0.9 637 a 14.8 a 8643 a 2.71 ¢
frri. termination
R1 521 ¢ 13.5 b 7580 ¢ 3.69 a
R3 586 b 14.1°b 7735 b 3.30 b
R4 611 ab 14.6 a 7838 ab 3.19 b
Ré 632 a 14.9 a 7948 a 2.58 ¢
CV. (@) % 9.7 4.7 9.7 5.8
CV. (b) % 9.2 5.1 8.8 4.9

R1, R3, R4 and R6 growth stages according to Ritchie and Hanway (1984)

IW/E indicate the ratio of irrigation water to evaporation.

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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