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The Response to Water Deficit at Different Phases of Vegetative Stage on Yield and Kernel

Quality of a Shrunken 2 Sweet Corn cv. Insee 2
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ABSTRACT

Most Thai farmers grow corn in rainy season because they can save irrigation cost. However,
rainfall is erratic during the growing season that may affect growth and yield of sweet corn. This
experiment was conducted to study the effect of timing and severity of water deficit at different phases
of vegetative stage of a shrunken-2 sweet corn cv. Insee 2. Two levels of water deficit severity in this
experiment were 1) moderate water deficit (MD); withholding water for 12-13 days or until the soil moisture
at 30 cm from soil surface was 20-25%, and 2) severe water deficit (SD); withholding water for 15-16
days or until the soil moisture at 30 cm from soil surface was 10-15%. Field experiment was carried out
at the National Corn and Sorghum Research Center, Nakhon Ratchsima Province in dry season, 2012
(Feb 22-May 4). The experimental design was a randomized complete block with four replications. Insee 2
sweet corn was planted in 75x25 cm spacing with 21 plants/row, 6 rows/plot, and the data were recorded
from the 2 middle rows. Sprinkler irrigation was used until germination for 10-12 days and then furrow
irrigation was used instead, and water deficit treatments were applied. Seven water treatments comprised
1) full irrigation (FI); a weekly furrow irrigation along the crop, 2) moderate water deficit at 3rd wk. after
germination (MDR3), 3) severe water deficit at 4th wk. after germination (SDR4), 4) moderate water
deficit at 5th wk. after germination (MDR5), 5) severe water deficit at 5th wk. after germination (SDR5),
6) moderate water deficit at 7th wk. after germination (MDR7), and 7) severe water deficit at 7thwk. after
germination (SDR7) were treaments. Results showed that the effect of water deficit on fresh ear yield
of sweet corn cv. Insee 2 was highly significant (p<0.01). MDR5 produced highest green and husked
ear of 2,555.9 and 1,644.5 kg/rai, respectively, which was not significantly different from the MDRS3, and
SDR4 which produced green ear of 2,232.3 and 2,314.1, and husked ear of 1,473.8 and 1,546.1 kg/rai,
respectively, while FI had green and husked ear of 2,193.2 and 1,246.9 kg/rai, respectively. The result
can be explained that water deficit during 3-5th wk after germination promoted higher root growth than
a non-water deficit and this high root growth will uptake more water and nutrients during subsequent
growth stages, and trend to have more yield than a non-water deficit. The SDR7 had the lowest green
and husked ear of 1,664.0 and 1,062.5 kg/rai, respectively. Results also showed that withholding water
for 15-16 days during 3-7 weeks after germination had no effect on leaf area/plant, and sweetness of

a kernel of Insee 2 sweet corn.
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Table 1 Plant height and leave area/plant of sweet corn cv. Insee 2 in response to seven water deficit
treatments, tested in the dry season (Feb.-May) at the National Corn and Sorghum Research

Center, Nakhon Ratchasima Province in 2012.

Irrigation treatments Plant height (cm) Leaves area (cm’/plant)
Fl 148.3ab 661.1
MDR3 153.5a 675.4
SDR4 152.0a 708.0
MDR5 146.6ab 708.7
SDR5 138.6bc 628.2
MDR7 146.3ab 659.4
SDRY7 139.8bc 672.4
F-test > NS
CV.(%) 1.9 111

Note: MD = Moderate deficit, SD = Severe deficit, R3 = 3rd wk, R4 = 4th wk, R5 = 5th wk, R7 = 7th wk
** = significant difference at p<0.01
NS = non-significant difference
Means within the same column followed by different letter (s) are significantly different by DMRT
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Table 2 Fresh ear yield and sweetness of kernel of sweet corn cv. Insee 2 in response to seven water deficit
treatments, tested in the dry season (Feb.-May) at the National Corn and Sorghum Research
Center, Nakhon Ratchasima Province in 2012.

Irrigation treatments Green ear yield (kg/rai)  Husked ear yield (kg/rai)  Sweetness (% brix)
Fl 2,193.2ab 1,246.9bc 14.9
MDR3 2,232.3ab 1,473.8ab 14.6
SDR4 2,314 1ab 1,546.1ab 14.8
MDR5 2,555.9a 1,644.5a 15.2
SDR5 1,978.1bc 1,298.9bc 14.8
MDR7 1,969.2bc 1,285.9bc 15.5
SDRY7 1,664.0c 1,062.5¢ 14.9
F-test * > NS
CV.(%) 9.3 14.5 3.0

Note: MD = Moderate deficit, SD = Severe deficit, R3 = 3rd wk, R4 = 4th wk, R5 = 5th wk, R7 = 7th wk
** = significant difference at p<0.01
NS = non-significant difference
Means within the same column followed by different letter (s) are significantly different by DMRT



Figure 1 Fresh ear yield of sweet corn cv. Insee 2 in response to seven water deficit treatments: FI; Full
irrigation (weekly furrow irrigation along the crop), MD; Moderate deficit, SD; Severe deficit, R3;
3rd wk, R4; 4th wk, R5; 5th wk, R7; 7th wk after germination. Treatments are denoted as described

in the materials and methods.
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