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Abstract

Waxy corn cultivar ‘Samlee Esan’ is an open-pollinated variety known for its high eating quality
and has recently been in demand among small-scale farmers. Producing corn seed using a drip irrigation
system may result in high- quality seed and reduce water usage in the seed production process. This
study aimed to evaluate the effect of plant density on the seed yield of waxy corn. Waxy corn cv.
‘Samlee Esan’ was evaluated at four plant densities including 12,800, 10,240, 8,320, and 7,040 plants
per rai using a randomized complete block design with four replications during the dry season of 2023
(February-May, 2023) at the Research Station, Faculty of Agriculture, Khon Kaen University. The crop
was grown using a double-row planting system, and drip irrigation was installed to provide optimal
water for crop growth. The results indicated no significant differences among plant densities in terms
of plant height, ear height, silking date, anthesis date, ear diameter, ear length, number of seeds per
ear, and the percentage of barren plants. Plant densities showed significant differences (P<0.01) for
total ear number, normal ear number, total seed yield, normal seed yield, and maximum seed yield.
Total ear number and total seed yield showed a highly positive correlation with plant density, normal
ear number, normal seed yield, and maximum seed yield. Corn grown at high plant densities produced
higher harvested ears and greater seed yield, but it is not practical for crop management. A plant
density of 8,320 plants/rai by double row cropping system under drip irrigation is recommended for
waxy corn cv ‘Samlee Esan’ seed production, as it is practical for field management and does not

negatively impact average seed yield.

Keywords: Waxy corn, Corn seed production, Cropping system, Plant spacing, Water management
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yEMAAT 2 svegvinssswinsaneiiven 100 gy, viedaumuuulserins 10,240 Fu/ls

VERILAT 3 SzovnasEwieaimen 125 ga. vsefiaurunutulsEng 8,320 fu/ls

yEMAAT 4 svegvinssswineanetiven 150 gy, vieflaumuiuiuussrng 7,040 du/ld
Tneynvianudlisvsisuasiaimen 20 gu. Ssvosisserinsiunigluun 25 gu. uasdisveziasening

wavfnaeUen 50 @i, (Figure 1)

X1 =75cm. X1 =75cm.
X2 =100 cm. X2 =100 cm.
X3 =125 cm. X3 =125 cm.
X4 =150 cm. X4 =150 cm.
50 cm.- B 50 cm.- B 50 cm. -
TREATMENT X TREATMENT X

1 - >0 < - - >0 1 Ground level

[ X T
Row 1 Row 2 Row 3 Row 4 Row 5 Row 6
Drip irrigation line Drip irrigation line Drip irrigation line

Figure 1 Drip irrigation model and layout of the planting mode for the experiment.

Table 1 Temperature, relative humidity, total rainfall, and evaporation rate during the

crop growth period.

Month Temperature (°C) Relative humidity (%) Total rainfall Evaporation rate
Max Min Mean Max Min Mean (mm.) (mm.)

February 33.2 19.7 26.0 91.0 40.0 66.0 0.0 4.2

March 34.9 22.7 28.3 76.2 35.0 55.7 1.5 5.0

April 38.4 26.5 31.7 77.4 37.6 57.6 1.2 6.1

May 36.5 25.7 30.5 89.3 4a8.4 73.6 7.2 5.4

Source: Northeastern Meteorological Center (2024)
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Figure 2 Sample of normal ears (A), abnormal ears (B), and tassel-blasting affected by heat stress (C)

of waxy corn cv. ‘Samlee Esan’ grows under different plant densities.
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Table 2 Plant height, ear height, silking date, and anthesis date of waxy corn cv. ‘Samlee

Esan’ grows under different plant densities.

Plant densities Plant height Ear height Silking date Anthesis date
(plant/rai) (cm.) (cm.) (day) (day)

12,800 247.0+7.0 131.0+6.3 50.3+1.5 55.5+1.0
10,240 238.0+3.7 127.5+3.7 49.5+1.7 55.0+1.2
8,320 239.0+4.9 123.3+5.5 50.3+1.5 55.5+1.0
7,040 236.3+3.6 118.8+6.9 51.0+0.0 56.0+0.0
Mean 240.1 125.1 50.3 55.5

F-test ns ns ns ns

C.V. (%) 1.92 a.47 2.44 1.47

ns, non-significant
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Table 3 Ear diameter, ear length, number of seeds per ear, and percentage of barren

plant of waxy corn cv. ‘Samlee Esan’ grows under different plant densities.

Plant densities Ear diameter Ear length No. of seed Barren plant
(plant/rai) (cm.) (cm.) (seeds/ear) (%)

12,800 4.2+0.1 16.0+0.5 412.5+25.7 22.4+3.8
10,240 4.2+0.1 16.2+0.6 403.3+19.4 14.7£5.5
8,320 4.1+0.1 16.8+0.5 399.0+22.2 18.4+10.8
7,040 4.1+0.1 16.2+1.2 395.3+35.9 19.0£3.5
Mean 4.1 16.3 402.5 18.6

F-test ns ns ns ns

C.V. (%) 2.56 2.45 5.73 29.09

ns, non-significant
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fuaeu (Figure 4C)

12000 12000

10500 - 9’9%3 2 A 10500 4 B
8,739b
9000 T . 9000 -
T 6,786 C o
=
= 7500 4 T W 75004  6705a
) 5703d < =
= 6000 T & 6000 5119b
@ o 4,460 ¢
o 4500 S 4500 - T 3,905 ¢
= = T
P 2
3000 3000
1500 - 1500 -
o] T T T T 0 T T T .
12,800 10,240 8,320 7,040 12,800 10,240 8,320 7,040
Plant density (plant/rai) Plant density (plant/rai)

Figure 3 Total ear number (A) and normal ear number (B), of waxy corn cv ‘Samlee Esan’ grows un-

der different plant densities.
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Figure 4 Total seed yield (A), normal seed yield (B), and maximum seed yield (C) of waxy corn cv

‘Samlee Esan’ grows under different plant densities.
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wieiavae (r=0.94** uag 0.97*) uardanduiusurunardluiianisuiniuauainuwaraiugln (r=0.62
wag 0.67% awadv) druduniindniinaluiiemafeady nande Susuiindflanduiusgddufianisuin
fuduuilniaunuasnananuEnianen (=0.91% wag 0.95%) uasilanduiusuiunandlufiameuindy
ANNgTLLarANasEn (r=0.63* uag 0.64** MUA1AU)
dunandndnifandiiusgduiemsanduiouiinfomnuasnandnudaiomn (=0.86* uay
0.99*) wagilanduiusurunarslufianisuiniuanugaiunazainugeln (=0.71% uag 0.71* audAu)

s '

wazdaiuggean wul Janduiusgdlufirnisuinduduiuiinioueuasandnmdaiomn (r=0.91* uax

L VA V4

0.96*) wagdanduiusuunanlufiansuInanugeiuLazaugedln (r=0.71* uay 0.64** aud19v) du

anwugdu 9 wuanlufimnuduwusiu (Table 4)
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Table 4 Correlation among plant density, normal ear number, normal seed vyield,
maximum seed yield, and agronomic characters of waxy corn cv. ‘Samlee Esan’

grows under different plant densities.

Parameters Plant density Normal ear Normal seed Maximum seed
number yield yield
Plant height 0.62% 0.63** 0.71% 0.71%*
Ear height 0.67** 0.64** 0.71% 0.64**
Silking date -0.21m -0.12™ -0.22 -0.19™
Anthesis date -0.21™ -0.12" -0.22™ -0.19™
Ear diameter 0.30™ 0.22" 0.24n 0.39"
Ear length -0.23™ -0.18™ -0.16™ -0.12"
Seed per ear 0.27m 0.19" 0.25™ 0.39"
Total ear number 0.94** 0.91* 0.86** 0.91*
Total seed yield 0.97%* 0.95%* 0.99%* 0.96%*
Percentage of barren plants 0.16™ 0.10™ 0.28™ 0.14™

ns non-significant, ¥, ** significant at P<0.05 and 0.01, respectively.

ﬁ]’lﬂﬂ’]iﬁﬂ‘i&ﬂLLE‘TﬂﬂﬁLﬁu’jWﬂ’MMMU’]LL“LJ'“LJ“Uix‘*{]’]ﬂﬁ‘*ﬂl’l’ﬂwwﬁlﬂqﬂﬂﬂ&liﬁi%uUﬁ?%&lﬂgﬁbjdﬁwaWIE]
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