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ABSTRACT

Sweet corn production under climate change is unreliable because of water deficit. If
nitrogen or phosphorus fertilizer was applied soon after 2 days of drought in this case, it would
be possible to promote growth and yield of sweet corn. Field experiments were carried out in a
clay loam soil, at Chai Nat Field Crops Research Center, during the dry season of 2012-2013.
Split plot design with 4 replicates was employed with 2 water regimes, control and drought
treatments as the main plot factor and four fertilizer application treatments, no N or P, N, P (as
P,Os), and N+P fertilizer as the subplots factor. The results in 2014 showed that the significant
interaction between water regime and NP fertilization during recovery from drought stress did
not occur in terms of ear with and without husk weight. The resumption of sufficient water or
drought stress showed no significant differences in ear with and without husk weight. While N+P
application gave 12, 67 and 73% greater ear with husk weight than N, P and either none,
respectively. The highest ear without husk weigh has been observed on N and N+P, which were
higher than those of P and no fertilizer approximately 63-67% and 70-72%, respectively. The
resumption of sufficient water or drought stress attained maximized benefit to investment if
applied N or N+P fertilizer at the age of 37 days or during recovery from drought stress. Similar

results were also found in the experiments conducted in 2015 where the application of N+P



and N caused the rising in ear with husk weight by 18-20 and 14-17% and ear without husk
weight by 16-18 and 12-149%, respectively. The application of N and N+P at the age of 37 days

or during recovery from drought stress were maximized benefit to investment.
Keywords: drought stress, N fertilizer, P fertilizer, benefit to investment, yield, sweet corn
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Jones, H.G. 1979. Visual estimation of plant water status in cereals. J. Agric. Sci. 92: 83-89.

Table 1 Maximum, minimum and mean temperature, mean relative humidity (R.H.) and mean
daily evaporation from U.S. Class A pan at Chai Nat Field Crops Research Center

between December and March 2014.

Temperature Evaporation
Month R.H. (%)
Maximum  Minimum Mean Daily mean Total
November 32.2 235 27.9 65.1 4.0 44.5
December 29.0 17.7 23.3 61.3 3.7 114.7
January 29.7 16.8 23.3 59.2 4.0 122.9

February 32.0 21.1 26.5 67.5 3.9 47.0




Table 2 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on
ear with husk, ear without husk weight, standard ear weight for sweet corn variety Chai

Nat 2 in the dry season of 2014.

Treatments Ear with husk weight Ear without husk Standard ear weight
(kg/rai) (kg/rai) (kg/rai)

Water regime

Control 1,982 969 706

Drought 2,119 1,051 738

CV (a)% 28.1 22.0 61.1

Fertilizer application

No fertilizer 896 c 441 b 11c
N fertilizer 2919 b 1,464 a 1,281 b
P fertilizer 1,070 c 529 b 48 c
N-P fertilizer 3,319 a 1,605 a 1,547 a
CV (b)% 13.6 15.8 26.1

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

Table 3 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on
ear length, ear width and cob width for sweet corn variety Chai Nat 2 in the dry season

of 2014.

Treatments Ear length (cm) Ear width (cm) Cob width (cm)

Water regime

Control 16.5 a7 2.8
Drought 17.0 4.8 2.8
CV (@)% 12.8 18.5 9.1

Fertilizer application

No fertilizer 15.1b 43 b 26 Db
N fertilizer 18.0 a 4.8 ab 29a
P fertilizer 158 b 4.8 ab 27b
N-P fertilizer 18.0 a 49 a 30a
CV (b)% 59 10.8 3.7

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



Table 4 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on
plant height, ear height, total dry weight and LAl at 50% silking stage for sweet corn
variety Chai Nat 2 in the dry season of 2014.

Treatments Plant height (cm)  Ear height (cm)  Dry weight (g/m?) LA

Water regime

Control 174.88 79.96 416.45 2.239
Drought 173.99 79.90 416.87 2.107
CV (@)% 4.2 19.7 28.1 18.6

Fertilizer application

No fertilizer 154.10 b 65.03 c 294.84 1.715b
N fertilizer 190.85 a 89.75 a 518.99 a 2.643 a
P fertilizer 163.23 b 7297 b 377.56 b 1.934 b
N-P fertilizer 189.55 a 91.97 a 475.24 a 2.400 a
CV (b)% 5.8 8.1 14.8 14.5

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

Table 5 Value to Cost ratio (VCR) for fertilizer application during recovery from drought stress

for
sweet corn production in the dry season in 2014.
Treatments  Yield (Kg/rai) Increased Yield Net return Expenditure for VCR
(Kg/rai) (Baht/rai) fertilizer (Baht/rai)

Control
No fertilizer 760 - - - -
P fertilizer 1,008 248 1,488 978 1.5
N fertilizer 2,855 2,095 12,570 544 23.1
N+P fertilizer 3,305 2,545 15,270 1,522 10.0
Drought
No fertilizer 1,032 - - - -
P fertilizer 1,131 99 594 978 0.6
N fertilizer 2,982 1,950 11,700 544 21.5
N+P fertilizer 3,332 2,300 13,800 1,522 9.1

Footnote: price of fresh sweet corn: 6.0 Baht/kg, price of fertilizers: ammonium sulfate 690 Baht/50 kg, triple

superphosphate 1,500 baht/50 kg.



Table 6 Maximum, minimum and mean temperature, mean relative humidity (R.H.) and mean
daily evaporation from U.S. Class A pan at Chai Nat Field Crops Research Center

between December and March 2015.

Temperature Evaporation
Month R.H. (%)
Maximum  Minimum Mean Daily mean Total
December 322 20.8 259 59.0 4.8 28.5
January 30.7 18.3 23.9 63.3 3.7 262.1
February 34.0 21.7 271.2 61.1 53 1435
March 36.5 252 30.0 62.0 6.3 94.3

Table 7 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on
ear with husk, ear without husk weight and standard ear weight for sweet corn variety

Chai Nat 2 in the dry season of 2015.

Treatments Ear with husk weight Ear without husk Standard ear weight

(kg/rai) (kg/rai) (kg/rai)

Water regime

Control 2,439 1,386 1,315
Drought 2,481 1,405 1,309
CV (@)% 4.1 4.5 6.7

Fertilizer application

No fertilizer 2,274 b 1,315 b 1,203 b
N fertilizer 2,733 a 1,533 a 1,480 a
P fertilizer 2,179 b 1,249 b 1,104 b
N-P fertilizer 2,654 a 1,486 a 1,460 a
CV (b)% 9.6 9.8 135

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



Table 8 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on

ear length (cm) for sweet corn variety Chai Nat 2 in the dry season of 2015.

Fertilizer application Water regime

Mean

Control Drought

No fertilizer 172 b 18.2 17.7
N fertilizer 18.9 a 18.5 18.7
P fertilizer 17.7Db 18.5 18.1
N-P fertilizer 18.8 a 18.6 18.7
Mean 18.1 18.4

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

Table 9 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on

ear width and cob width for sweet corn variety Chai Nat 2 in the dry season of 2015.

Treatments Ear width (cm) Cob width (cm)

Water regime

Control 4.6 2.7
Drought 4.5 2.6
CV (@)% 5.7 53

Fertilizer application

No fertilizer 4.5 2.6
N fertilizer 4.6 2.7
P fertilizer 4.6 2.7
N-P fertilizer 4.5 2.6
CV (b)% 2.8 33

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



Table 10 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on
plant height, ear height, total dry weight and LAl at 50% silking stage for sweet corn
variety Chai Nat 2 in the dry season of 2015.

Treatments Plant height (cm) Ear height (cm) Dry weight (g/m?) LA

Water regime

Control 207.3 76.3 594.4 3.91
Drought 176.0 74.1 4715 2.90
CV (a)% 6.3 21.8 10.5 4.9

Fertilizer application

No fertilizer 191.7 89.4 545.8 3.46
N fertilizer 187.9 86.9 516.4 3.35
P fertilizer 188.4 87.5 534.5 3.40
N-P fertilizer 198.7 77.1 535.2 3.40
CV (b)% 6.7 20.4 9.1 9.9

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

Table 11 Effects of nitrogen and phosphorus fertilization during recovery from drought stress on
day to 50% tasselling, day to 50% silking and day to harvest for sweet corn variety
Chai Nat 2 in the dry season 2014-2015.

Day to 50%tasselling Day to 50%silking Day to harvest
Treatments (day) (day) (day)
Year Year Year Year Year Year
2014 2015 2014 2015 2014 2015
Water regime
Control 62 56 62 56 86 72
Drought 62 56 62 56 87 72

Fertilizer application

No fertilizer 63 56 66 56 88 72
N fertilizer 61 56 63 56 86 72
P fertilizer 62 56 67 57 88 12

N-P fertilizer 62 56 63 56 85 72




Table 12 Value to Cost ratio (VCR) for fertilizer application during recovery from drought stress

for sweet corn production in the dry season 2015.

Treatments  Yield (Kg/rai) Increased Yield  Net return Expenditure for VCR
(Kg/rai) (Baht/rai)  fertilizer (Baht/rai)

Control
No fertilizer 2,128 - - - -
P fertilizer 2,108 -20 -120 978 -0.1
N fertilizer 2,807 679 4,074 544 7.5
N+P fertilizer 2,712 584 3,504 1,522 2.0
Drought
No fertilizer 2,420 - - - -
P fertilizer 2,249 -171 -1,026 987 -1.0
N fertilizer 2,659 239 1,434 544 2.6
N+P fertilizer 2,597 177 1,062 1,522 0.7

Footnote: price of fresh sweet com: 6.0 Baht/kg, price of fertilizers: ammonium sulfate 690 Baht/50 kg triple

superphosphate 1,500 baht/50 ke.




Figure 2 slightly
wilting  leaves (score

level 1)




Figure 3 mildly wilting leaves (score level 2)

Figure 4 moderate wilting leaves (score level 3)
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