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Interaction Between Irrigation Initiation and Plant Density in Sweet Corn
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ABSTRACT

Irrigation frequency and plant density directly influence variable costs of sweet corn
(Zea may L.} production. Reduction in the number of irrigation can be achieved by delaying
irrigation during growth stages. Responses of a sweet corn to initiation of irrigation and plant
density were investigated on a clay soil during November 1998 and February 1999 at Chai
Nat Field Crops Research Center. The number of irrigation throughout the season was
between 3 and 5, and fotal amounts of water applications were between 90 and 200 mm,
depending up on timing of irrigation initiation. There were interactions in growth and yield
between irrigation initiation and plant density. Leaf area index, leaf area duration and crop
growth rate significantly decreased with delaying irrigation from V4 to V8 and VT, and
reducing plant densities from 12,676 to 8,533 plants/rai. Irrigation initiated at V2 and V4
showed no significant differences in ear fresh weight (1,327-1,782 kg/rai), but irrigation
initiated at V2 gave 33-36 and 50-56% greater ear fresh weight than irrigation initiations at
V8 and VT, respectively. When irrigation was initiated at V2 and V4, plant density of 12,767
plants/rai produced 10 and 26% greater ear fresh weight than plant densities of 10,683 and
8,533 planis/rai, respectively. If irrigation was initiated at V8 and VT, plant density of 12,767
plants/rai showed no significant differences in ear fresh weight with plant density of 10,683
plants/rai, but it gave 17-22% greater ear fresh weight than plant density of 8,533 plants/rai.
Number of ears harvested and ear size were major yield components determining yield
differences among irrigation initiations. A greater yield of the higher planting densities was

mainly due to higher numbers of ears harvested.
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Table 1. Details of irrigation initiation x plant density experiment

Density ¥ Seed spacing Sub-plot No of row x Final harvest
(plant/rai) {cm) no. of hill area {cm)
8,633 43.3 x 43.3 433.0 x 519.6 10 x 12 346.4 x 303.1
10,683 38.7 x 38.7 4257 x 503.5 11 x 13 348.3 x 309.6
12,767 354 x 35.4 424.2 x 484.9 12 x 14 3540 x 318.6

Y 525 rai =1 ha
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Table 2. lIrrigation dates and amounts (mm) for irrigation initiated at various growth stages

for bicolor sweet corn sown at 3 plant densities at Chai Nat Field Crop Research

Center in 1998/99

Timing of irrigation initiation

No. of
- v2"? va vg " vt Mean
Date Amount Date Amount Date Amount Date Amount

1 8/12/98 45 16/12/98 45 4/1/99 45 15/1/99 45

2 26/12/98 45 1/1/99 45 17/1/99 45 28/1/99 45

3 8/1/99 45 14/1/99 45 29/1/99 45

4 21/1/99 45 27/1/89 45

5 27/1/99 20
Total (mm) 200 180 135 90 158

A

(1984)
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Tahle 3. Effect of irrigation initiation and plant density on leaf area index (LAI) at 35 and
55 days after emergence (DAE), crop growth rate (CGR) between 1-35 and 35-55
DAE, net assimilation raie (NAR) and leaf area duration (LAD) between 30-50 DAE
of a sweet corn at Chai Nat Field Crop Research Center in 1998/99

Plant density {plants/rai) ¥

8,533 10,683 12,767 Mean

Plant density (plants/rai) ¥

8,533 10,683 12,767 Mean

Irrigation
initiation
LAl 35 DAE

V2 120a 166a 1.7%9a 1.55
V4 114a 166a 180a 1.53
V8 060b 071b 079b 0.70
VT 060b 069b 0.76b 0.69
Mean 0.86 1.18 1.29
CV{a)=7.6% CV (b)=11.1%
LSD {0.05) for 2 plant density means
at each irrigation initiation = 0.22

CGR. 1-35 DAE (g/m2/day)

V2 246 a 374a 408a 3.43
V4 239a 3685a 394a 3.33
V8 1.06 b 135b 145b 1.29
VT 1.10b 121 b 151b 1.27
Mean 1.75 2.49 2.75
CV{E=112% CV{p)=90%

LSD (0.05) for 2 plant density means at
each irrigation initiation = 0.36

NAR 35-55 {g/m2/day)
V2 120 ab 95bc 94b 103
V4 123a 98b 83b 105
V8 103b 130a 139a 124
VT 66¢c 77¢ Y1c T2
Mean 10.3 10.0 2.9
Cv(a)=76% CV(b)=11.0%
LSD (0.05) for 2 plant density means

LAl 55 DAE
176 a 238a 251a 222
1.70a 234 a 247a 217
094b 107b 130b 1.10
0.72c 086c¢ 1.03c 0.87
1.28 1.23 1.83
CV(a)=3.6% CVib)=47%
LSD (0.05) for 2 plant density means
at each irrigation initiation = 0.12

CGR. 35-55 DAE (g/m2/day)
17.4 180 200 188a
17.3 19.5 19.8 189 a
7.7 11.3 13.2  108b
4.3 8.0 8.4 56 ¢
1.7¢c 139b 149a
CV{a)=51% CV (b)=76 %
LSD (0.05) for 2 plant density means
=09

LAD 35-55 DAE {day)

296a 404a 431a 377
284a 400a 426a 37.0
154b 178b 194b 17.5
133b 157b 182b 157

216 284 308
CV(a)=65% CV(b)=73%

L.SD {0.05) for 2 plant density means

at each irrigation initiation = 1.9 at each irrigation initiation = 2.7

V2, V4, V8 and VT growth stages classified according fo Ritchie and Hanway (1984)

1 ha = 6.25 rai

fn each column and row, means followed by a common letter are not significantly different at the 5%

level by DMRT
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Table 4. Effect of irrigation initiation and plant density on plant height, ear height, ear
weight, ear with husk weight and ears harvested of sweet corn at Chai Nat Field
Crops Research Center in 1998/99

Growth ¥ Plant density (plants./rai) ¥ Plant density {plants./rai) ¥
stage 8,533 10,683 12,767 Mean 8,533 10,683 12,767 Mean
Plant height {(cm}) Ear height {cm})

V2 1715 1686 1655 168.5a 76.1 72.2 70.3 729a
V4 170.7 1671 166.4 1681 a 76.8 73.0 70.4 734 a
Ve 120.8 1156 108.0 1448 b 47.3 45.3 414 44.7 b
VT 104.7 96.0 920 976 ¢ 39.2 36.3 329 361¢c
Mean 141.9a 1368 Db 1235¢c 599a 56.7b 53.7c

CV(a)=25% CV(b)=24%
LSD. (0.05) for 2 plant density means = 2.8

Ear weight (kg/rai)
V2 1327 a 1612 a 1782 a 1574
V4 1321 a 1603 a 1778 a 1568
V8 908 b 1103 b 1159 b 1056
VT 723 ¢ 768c 8B66c 786
Mean 1070 1272 1396
CV(a)=69% CV (b)=76%
LS8D. (0.05) for 2 plant density means

at each irrigation initiation = 100

Ears harvested (/rai)

V2 8248 10349 12316 10304 a
V4 8228 10341 12354 10308 a
V8 8129 10153 12120 10134 a
VT 7936 9925 11908 9923 b
Mean  8135¢  10192b  12174a
CV(a)=38% CV(b)=4.6%

L3D. {0.05) for 2 plant density means = 54

CV{a)=4.1% CV{P)=50%
LSD. (0.05) for 2 density means = 2.5

Ear and husk weight {(kg/rai}

2000 a 2374 a 2549 a 2308

1982 a 2243 a 2516 a 2247

1336 b 1567 b 1634 b 1512

1010 ¢ 1046 ¢ 1184 ¢ 1080
1582 1867 1971

CV (a)=7.7% CV (b) =7.5%

LSD. (0.05) for 2 plant density means

at each irrigation initiation = 149

Y V2, V4, V8 and VT (tasseling) growth stages classified according to Ritchie and Hanway (1984)

1 ha= 625 rai

In each column and row, 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 initiation and plant density on ear number, ear weight and
percent ear number and ear weight of each ear length of sweet corn at Chai Nat
Field Crops Research Center in 1997/98

Ear length {cm)

Ear length (cm)

10-14  15-16 17-18 19-20 Total 10-14 15-16 17-18 19-20 Total

Irrigation " Ear numbers/rai Ear weight (kg/rai)

initiation Plants/rai ¥

V2 8,533 994 1,817 3460 1,978 8,249 131 258 567 371 1,327
10,683 1,431 3,853 2,875 2,490 10,348 178 558 481 386 1,613
12,767 2,092 4458 3518 1,349 12,3186 341 652 550 239 1,782

V4 8,533 1,207 2,963 2,521 1,537 8,229 145 434 427 315 1,321
10,683 2,068 4,654 2700 919 10,341 225 708 477 193 1,603
12,767 3,119 4,942 3294 999 12,354 386 685 521 187 1,778

Ve 8,533 3,741 3,684 596 108 8,129 376 428 88 16 908
10,683 6,317 2,595 1,015 226 10,152 612 314 139 38 1,103
12,767 8196 2,944 923 58 12,120 705 326 120 7 1,158

VT 8,533 5857 1,639 740 7,936 465 164 94 0 723
10,683 9,318 496 111 9,925 692 61 15 0 768
12,767 10,886 852 169 11,907 759 91 17 0 866

Irrigation % Ear numbers % Ear weight

initiation. Plants/rai

V2 8,533 12 22 42 24 100 10 19 43 28 100
10,683 14 37 28 21 100 i 35 30 25 100
12,767 24 36 29 11 100 18 37 31 13 100

V4 8,533 15 36 31 19 100 11 33 32 24 100
10,683 20 45 26 9 100 14 44 30 12 100
12,767 25 40 27 8 100 22 39 28 11 100

Ve 8,533 46 45 7 1 100 41 47 10 2 100
10,683 62 26 10 2 100 55 28 13 3 100
12,767 68 24 8 0 100 61 28 10 1 100

VT 8,533 70 21 9 0 100 64 23 13 0 100
10,683 94 1 0 100 80 8 2 0 100
12,767 91 1 0 100 88 10 2 0 100

" V2, V4, V8 and VT {tasseling) growth stages according to Ritchie and Hanway (1984)

1 ha = to 6.25 rai

“  Low, medium and high indicate plant densities of 8,533, 10,683 and 12,767 plants/rai, respectively
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