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Responses of Popcorn to Irrigation Amount and Plant Density
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ABSTRACT

Water availability and planting method are major factors related to crop growth and yield, when
other factors such as fertility, diseases etc., do not limit growth and yield. The experiment was conducted
to examine the responses of a pop com to irrigation rate and plant density on a clay soil (Ratchaburi
series) at Chai Nat Field Grop Research Centre in the 1997/98 growing season. Irrigation applied throughout
the season for IW/E (ratio of irrigation water to evaporation) 0.3 to 0.9 was from 105 to 315 mm. There were
no interactions in growth and vield between irrigation levels and plant densities. Leaf area index, leaf area
duration and crop growth rate significantly increased with increasing irrigation amounts from IW/E 0.3 to 0.9
and plant densities from 8,533 and 12,804 plants/rai. Similarly, a significant grain yield reduction (11 to 489)
was associated with reducing irrigation levels from IW/E 0.9 to 0.3. Increases in grain yield of 11 and 229,
resulted from increasing plant densities from 8,533 o 10,667 to 12,804 plants/rai, respectively. Number of
ears harvested, ear weight and grain weight were major yield components determining vield differences
among irrigation levels. Higher yields of the higher planting densities were mainly due to higher numbers of
ears harvested and ear weight, although grain weight reduced with increasing plant densities. Water use
efficiency significantly increased with reducing irrigation levels and increasing plant densities.

Key words : pop corn, irrigation rate, plant density.
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Table 1 Details of irrigation amounts x plant density experiment

Density Seed Spacing Sub-plot No of Rows Final Harvest
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12,804 35.4x%35.4 424,2x494.9 12 353.5%318.2
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Table 2 Maximum, minimum and mean temperatures, mean relative huminity (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 Total Mean daily
November 32.5 22.6 21.6 74 3.8 114.0
December 33.1 21.1 27.1 66 4.0 124.0
January 33.8 20.7 21.3 67 3.8 117.8
February 34.9 23.2 29.1 67 5.2 145.6
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TeUs VT ues R1 len IW/E 0.9 uaz 0.7 HTzos
nmmnﬂgnﬁas:u: VT uaz R1lduandranu ud
\foaamsltihenn W/E 0.7 1w 0.5 usr 0.3
TLEIMEMIUTIE VT tRud 2 was 4 S e
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Irrigation date and amount for 4 irrigation rates for pop corn sown at 3 plant densities at Chai Nat

irri. No. trri. date irrigation Rate (IW/E)
0.3 0.5 0.7 0.9 Mean
1 30/11/40 15 25 35 45 30
2 11/12/97 15 25 35 45 30
3 24/12/97 15 25 35 a5 30
4 7/1/98 15 25 35 45 30
5 21/1/98 15 25 35 45 30
6 2/2/98 5 25 35 45 30
7 13/2/98 15 25 35 45 30
Total amount {mm) 105 175 245 315 210

IW/E indicate the ratio of irrigation water to evaporation

Table 4 Effect of irrigation amount and plant density on time taken from planting to 50% tasselling (VT)

and 509 silking {R1) of a pop corn sown at Chai Nat Field Crop Research Center in 1997/98.

Irri. rate & Days from planting to

ptant density VT R1
Irri. Rate
IW/E 0.3 49.0 a 58.0 a
IW/E 0.5 47.0 b 54.0 b
IW/E 0.7 45.0 C© 51.0 ¢
IW/E 0.9 45.0 ¢ 50.7 ¢
CV (%) 3.8 5.2
Density {pls/rai)
8,533 46.5 a 53.5 a
10,667 48.6a 53.3 a
12,804 46.5 a 53.5 a
CV.(%) 3.7 4.8

IW/E indicate the ratic of irrigation amount to evaporation.

In a column, means followed by a common letter are not significantly
different at the 59 fevel by DMRT.
Leaf area index (LAI} , Waminussviauaia (TDM), Crop growth rate (CGR), Net assimilation rate (NAR)

uwar Leaf area duration (LAD)
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Table 5 Effect of imigation amount and plant density on leaf area index (LAl), total dry matter {TDM) at
30 and 50 days after emergence (DAE), crop growth rate (CGR) between 1-30 and 30-50 DAE,

net assimilation rate (NAR) and leaf are duration {LAD) between 30-50 DAE of pop corn.

Irrigation & LAl 30 TDM 30 CGR LAlso TDMs0  CGR NAR LAD
Density 1-30 30-50  30-50  30-50
(g/m*) (g/m’/day) (9/m%) (9/m*/day)(g/m"day) (day)
IwW/E
0.3 080c 56 ¢ 1.87 ¢ 1.89d 216 d 11.01d 836b 27.8d
0.5 1.7b 8 b 272 b 238c 402 ¢ 1602¢c 944a 355¢C
0.7 1.60a 120 a 400 a 291b 537 b 208 b 933a 460D
0.9 .73 a 124 a 442 a 348a 619 a 2476a 994a 521a
CV.(%) 8.1 6.2 6.3 8.7 6.0 8.4 7.9 5.6
Density (pis/rai)
8,533 1.21¢ 848 ¢ 2.83 ¢ 236 ¢ 416 ¢ 1656 C 949a 357¢
10,667 1.37b 954 b 318 b 259 b 457 18.10 b 9.34a 396 Db
12,804 1.52a 105.9a 3.53 3.05 a 502 19.81 a 8.98a 457a
CV (%) 7.6 7.1 7.1 5.4 4.4 6.0 8.2 4.6

IW/E indicate the ratio of irrigation amount to evaportaion.

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 8 Effect of irrigation amount and plant density on plant height, ear height, grain weight at 159
moisture content, ear weight, number of ears harvested/rai, 10¢ grain weight, total dry matter
(TDM) at harvest and water use efficiency (WUE) of grain yield of a pop cormn sown at Chai Nat
Field Crop Research Center in 1997/98.
Irrigation & PLht, Ear ht. Grain wt.  Ear wt. Ears 10¢ grain TOM WUE
Density {cm) (cm) {ka/rai)  (kg/rai) harvested wt.(g) (kg/rai) (kg/rai/mm)
IW/E
0.3 180 d 86 d 314 d 455 d 9,695 ¢ 13.35 b 881 d 3.56 a
0.5 1™ C 102 ¢ 545 ¢ 669 ¢ 9,834 bc 14.15 a 1,231 ¢ 311 b
o7 208 b 112 b 620 b 783 b 10,069 ab 14.33 a 1,628 b 2.53 ¢
0.9 217 a 125 a 684 a 837 a 10,2681 a 14,49 a 1,881 a 2.02 ¢
CV. () 8.1 7.9 10.2 9,6 10.3 3.8 10.8 12.3
Density (pls/rai}
8,533 194 a 106 a 503 ¢ 613 ¢C 7,983 ¢ 14.69 a 1313 ¢ 2.55 ¢
10,667 195 a 107 a 556 b 679 b 9915 b 1401y b 1,407 b 284 b
12,804 i%4 a 107 a 815 a 744 a 11,922 a 13.54 ¢ 1,503 a 316 a
CV (95) 6.2 7.6 8.8 7.3 9.7 3.1 11.3 1.7

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

In a column, means followed by a common letter are not significantly different at the 5¢6 level by DMRT.
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UszAnsnmnslfinvasnania (water use effi-
ciency, WUE)
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