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Effects of Chemical Fertilizer Rates on Shoot and Root Growth of Corn in Rhizotron
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Abstract: The objectives of this study were to study the growth of stem and root of corn by using
Rhizontron technique and study the effects of fertilizer application on corn root growth and development.
The experiment was arranged in a Completely Randomized Design (CRD) consisting of 4 treatments
with 3 replications. The four treatments were chemical fertilizer (16-20-0) at the rate of 0, 25, 50 and
75 kg/rai applied at planting date. The growth and development of corn root during the study were
captured on Rhizotron by camera and analyzed the total root length and projected area by using
WinRhizo program. The results indicated that the corn with no fertilizer application gave the lowest
value for plant height, stalk diameter, leaf greenness and leaf area, when compared with other rates.
The growth of root showed that the corn root length and projected area were gradually increased after
planting and reached the highest at 70 days after planting (DAP). Moreover, the growth of corn root
that the application of fertilizer (16-20-0) at the rate 0 kg/rai showed lowest when compared with other
rates. The highest was the application rate at 75 kg/rai and this rate produced the total root length of
7,936 cm and projected area was 867 cm’. Futuremore, the application of fertilizer (16-20-0) at the
rate of 0 kg/rai resulted in the lowest yield per plant. The highest yield per plant obtained with the
application of fertilizer (16-20-0) at the rate of 25 kg/rai. In addition, the Rhizotron technique performs
suitably through the season without damaging the plant samples when the growth of corn root system

response to fertilizer application is considered.
Keywords: Root growth, Corn, Rhizotron, Chemical fertilizer rate
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Figure 1 Rhizotron design system composed of (A) acrylic sheet (B) black fabric (C) soil sample and (D) aluminum flat

bar and corner shaped aluminum bar.

Figure 2 Overview of Rhizotron system in the experimental field and corn growing in soil-filled Rhizotron.
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Figure 4 The characteristic of corn root growth in Rhizotron at 70 days after planting under different rate of 16-20-0

chemical fertilizer. (A) 0, (B) 25, (C) 50 and (D) 75 kg/rai.
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Table 1 Effects of different rate of 16-20-0 chemical fertilizer on Total root length (cm) of corn root in Rhizotron.

Treatment Days after planting
28 35 42 49 56 63 70 77 84 91 98
0 kg/rai 426° 600b 1,027°  1,963° 3,439 3,887°  4,744°  3690° 3,894° 3,842  3456°
25kg/rai  804°  1,756"  2,644™  3907" 5613 7,632° 7,433 5380° 4,928" 6,853°  4,682°
50 kg/rai  528° 1216  1,898°  4,098" 5982° 6,847° 5201 4878 5775 5369" 4,087
75kg/rai  1,008" 2,158°  4,013°  3,781° 5820° 6,214°  7,936° 6,756° 6,093° 7,333° 5,197
Mean 691.4 14325 23956 3,437.4 52134 6,1449 63510 51759 51725 5892 43555
Fotest - . - . o o - o o - .
CV.(%) 1038 3913  29.92 18.48 1079 872 13.90 8.02 9.57 1528 14.23
Note: * = Significantly different at p<0.05

*k

Significantly different at p<0.01
Means with the same letters in each column indicate no significant difference between treatments at the 5% level of

significance according to LSD.

Table 2 Effects of different rate of 16-20-0 chemical fertilizer on Projected area (cm?) of corn root in Rhizotron.

Treatment Days After Planting

28 35 42 49 56 63 70 77 84 91 98
0 kg/rai 44° 79° 126° 235" 345° 474° 577 602° 595° 498° 495°
25 kg/rai 88° 204° 306 560 743° 934° 681 986" 966° 880% 797°
50 kg/rai 56° 160° 296% 4887 672° 728% 707 747% 734% 758 673"
75kg/rai  166° 331° 591° 755° 789°  1,016° 695 867  801*  1,077*  902°
Mean 884 1935  329.6 2122 6368  787.9 665.0 800.3 7742  803.1 7166

Fotest - - - o o . ns - . . -
V.(%) 506 1058  35.89 24.38 8.72 20.80 10.60 12,40 1274 1947  14.68

Note: * = Significantly different at p<0.05

*k

Significantly different at p<0.01
Means with the same letters in each column indicate no significant difference between treatments at the 5% level of

significance according to LSD.
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Table 3 Dry weight of root, stem, leaf, husked ear, 100 seeds and yield under different rate of 16-20-0 chemical

fertilizer of corn grown in Rhizotron.

Dry weight
Yield
Treatment Root Stem Leaf Husked ear 100 seeds (g/plant)
(g/plant) (g/plant) (g/plant) (g/plant) (g/plant)
0 kg/rai 42.8° 44.9b 24.2° 93.3" 30.2 78.9°

25 kg/rai 66.7° 65.0%° 41.5° 138.3° 32.0 126.7°
50 kg/rai 61.4° 68.4% 40.5° 80.0° 32.2 122.2°
75 kg/rai 75.0° 91.0° 42.1° 141.5° 32.0 121.8°

Mean 61.5 67.3 37.1 113.3 31.6 112.4

LSD o * ns * ns o
C.V. (%) 11.01 21.15 19.18 9.04 11.70 5.38

Note: ns = No significantly different

*

= Significantly different at p<0.05

*k

Significantly different at p<0.01

Means with the same letters in each column indicate no significant difference between treatments at the 5% level of

significance according to LSD.
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