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Effect of Seedling Age on Growth and Yield at Transplanting of Sorghum
(Sorghum bicolor L, Moench)

Su—Min Jo‘, Ki=Youl Jung”, Hang-Won Kang1, Young-Dae Choi1, Jae—Saeng Lee‘, and Seung—-Ho Jeon®

ABSTRACT Direct seeding of sorghum (Sorghum bicolor L. Moench) has a problem of low yield including poor establishment.
This poor establishment results from poor quality seed, poor seedbed preparation, seedling pests, poor sowing technique and high
soil temperature. This study sought to establish the age at which sorghum seedlings can be transplanted with minimal effects on
grain yield. Transplants were raised in 128 nursery tray pot. Five seedling ages were established by transplanting at 10 (T10), 15
(T15), 20 (T20), 25 (T25) and 30 (T30) days after planting (DAP). The treatment combinations were arranged in a randomized
complete block design and replicated three times with an individual plot size of 6 x 5 m’. Each plot had five ridges with a planting
space of 0.60 x 0.20 m” at one plants per stand. Results showed that seedling age on transplanting significantly affected growths
and yields to sorghum after transplanting. Plant heights and diameters of transplants at T15 were longer than the other transplants.
Conclusively, The advantages of this practice were better control of crop density and greater yields; either to fill gaps after
emerging and thinning of crops or to compensate for a growth period that was too short for a complete crop cycle.
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Table 1. Characteristics of sorghum varieties in the experiment.
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Variety Heading date (day) Plant height (cm) Spikelet Density ~ Wt. 1,000 seed (g)  Yield (MT/ha™)
Nampungchal 68 142 Dense 22.8 2.28
Sodamchal 69 91 Normal 21.1 2.95

Table 2. Physico-chemical properties of soil before field experiment.

Exch. cation

Particle size

pH EC T-N oM Av.P,0s - Soil texture
Ca Mg Sand Silt Clay

(1:5) @S m’) (%) (gkg)  (mgkg) (emole kg™) (%)

6.82 0.25 0.20 21.9 102.7 0.46 7.08 1.79 31.7 51.1 17.2 Silt loam
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Table 3. Quality of nursery plant by different seedling age on sorghum.

Seedling plant Leaf leaf .Stalk Root Leaf Rgot Shoot weight
Plants age length length number diameter length color weight
(DAP) (cm) (cm) (ea Plant‘l) (cm) (cm) (SPAD) (2) (2)
Nampungchal
T10 12.3£1.7 8.4+1.6 3.0+0.2 2.60+0.2 11.1£2.0 27.2+1.8 0.02+0.01  0.04+0.03
T15 20.1£1.8  18.0+2.0 3.6+0.4 2.75+4.1 13.3+2.3 25.9+1.9  0.04+£0.03  0.08+0.03
1 plant T20 25.543.7  28.0+£3.4 4.9+0.2 3.75+0.3 13.6+4.4 25.54£2.0  0.07+0.03  0.25+0.13
T25 30.4+3.1 294423 5.0+0.1 3.99+0.7 13.8+2.8 23.4+2.4  0.08£0.05  0.32+0.20
T30 348442  29.6£3.5 5.6+0.5 4.69+0.4 14.6+3.7 222+£3.0  0.13£0.07  0.49+0.27
T10 12.0£2.2  10.1£1.1 3.0+0.2 1.63+0.3 9.942.9 252422 0.03+0.01  0.06+0.02
T15 18.4£3.2  18.0+2.1 3.5£0.5 2.18+0.3 10.8+4.5 24.7£1.5 0.06+0.04  0.15+0.07
2 plant T20 234424  18.0£1.6 4.0+0.1 2.58+0.5 14243 .4 22.4+2.7 0.09+0.04  0.29+0.14
T25 26.0+4.7  20.2+3.8 4.5+0.4 2.76+0.3 17.5+2.3 25.6+4.1 0.12+0.09  0.37+0.24
T30 28.7£2.9  20.4+2.8 4.6+0.4 2.79+0.3 17.6+2.9 18.7£2.6  0.17+0.16  0.41+0.29
Sodamchal
T10 11.8+2.1 8.9+1.3 2.7+0.4 1.89+0.3 11.4+2.2 26.7£3.9  0.01£0.02  0.02+0.03
T15 17.443.0  16.0£2.6 3.4+0.4 2.45+0.2 13.1£5.5 26.0£2.4  0.03£0.02  0.06+0.02
1 plant T20 212443  22.5£2.8 4.2+0.3 3.12+0.3 13.544.1 25.4+1.7 0.06+0.10  0.18+0.27
T25 28.243.7  24.843.5 4.8+0.3 3.51+0.3 15.1+4.1 23.8£3.0  0.08+0.04  0.25+0.15
T30 29.846.1  23.4+3.2 4.9+0.3 3.69+0.4 15.5£6.0 23.243.5 0.12+0.10  0.31+0.24
T10 8.8+£2.7 7.3£2.9 2.3+0.4 1.60+0.3 10.5+2.5 24.0+£2.8 0.02+£0.02  0.03+0.01
T15 13.8+5.2  12.0+3.8 3.1+0.4 2.34+0.4 12.8+4.2 254424  0.05£0.05  0.10+0.08
2 plant T20 18.845.2  15.5+4.8 3.7£0.5 2.67+0.5 13.4+4.7 28.4+5.5 0.07£0.04  0.21+0.20
T25 19.246.1  16.9+£2.9 4.2+0.4 2.91+0.7 14.0+3.7 28.5+4.3 0.10£0.10  0.27+0.17
T30 23.0+44.0  19.3£3.0 4.4+0.5 3.00+0.5 14.1£3.7 32.1£4.0  0.13£0.10  0.38+0.30
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Table 4. Mean value of growth and yield component by different seedling age on sorghum.
Seedling Day to Plant Stalk Panicle Number 1,000 seed
Plantsd age Flowing height diameter length of seed weight
per stan (Day) (DAP) (cm) (mm) (cm) (ca car) ©
Nampungchal
Control 70.3° 163.5° 20.47° 245" 3,392 21.24°
T10 72.0° 161.0° 21.00° 25.1% 3,443 21.52%
T15 72.0° 159.6" 20.65" 25.6" 3,463 22.71%
1 plant a abe b a a a
T20 75.3 156.3 16.78 26.0 3,490 23.33
T25 76.3° 150.0™ 16.75° 242° 2,836" 21.33¢
T30 77.7° 146.2° 14.62° 24.0° 2,480° 21.28°
Control 69.3 183.7° 18.05° 25.7% 1,859° 21.46%
T10 72.3¢ 169.7° 18.05° 26.5™ 1,926 21.52%
2 plant T15 72.7; 148.9: 16.06; 27.4:b 1,969: 22.59:
T20 76.3 147.9 17.35 28.6 1,994 22.65
T25 77.0° 146.8° 15.49% 25.1% 1,678° 21.57%
T30 79.3°% 143.8° 17.31° 24.4° 1,451¢ 21.25°
Sodamchal
Control 72.3° 122.8° 21.75% 29.8° 1,664° 23.58%
T10 74.0° 111.3% 22.82° 27.7° 1,760 23.92"
T15 74.0° 113.3" 20.03" 28.8° 1,697 24.39%
1 plant a b be a a a
T20 78.0 108.3 19.75 29.6 1,763 24.69
T25 783" 107.3° 18.84° 28.5° 1,386" 23.32¢
T30 79.3* 106.7° 15.73¢ 28.4° 1,364° 23.12¢
Control 71.3¢ 121.9° 19.97* 29.1° 1,847 23.24%
T10 74.0° 107.5° 18.94% 29.1° 1,866 22.42°
T15 74.7° 104.0° 18.52% 29.4° 1,897% 23.68°
2 plant a b c a a a
T20 78.0 100.7 18.42 29.4 1,966 23.83
T25 77.7* 103.5° 17.33% 28.0" 1,634° 23.06®
T30 80.0° 100.8° 15.60° 26.0° 1,590° 23.01%

Different letters at each column indicate significant difference at p< 0.05
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Fig. 1. Response of yield by variety and seedling ages under mechanical transplanting for sorghum. (A) Nampungchal (B)
Sodamchal. Bars having the different letters within the same cutting time are significantly different by DMRT 0.05.
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Table 5. Analysis of variance (F value) of data for growth and yield component by different seedling age on sorghum.

Source Df 113)12:)}\/;;; }f)el ;agILtt Stalk diameter }::rrllgti]e 111;122:3 l,(\):]);)igi]eted Yield
Nampungchal
Seedling age (SA) 5 35.30%** 21.67*%* 9.34%x* 6.04%** 33.89%*#* 8.82%** 53.85%**
Plants per stand (PS) 1 1.52™ 0.15™ 8.79%* 18.47%** 956.62%** 0.09™ 62.23 %%
SA x PS 5 0.64™ 10.06%** 4.41%* 5.03%* 4.10%* 0.45™ 0.31™
Sodamchal
Seedling age (SA) 5 23.40%** 4.47%* 13.52%%* 3.78%* 51.93*x* 10.52%** 72.51%**
Plants per stand (PS) 1 0.01™ 3.83™ 20.36%** 1.80™ 74.15%** 22.32™ 46.66***
SA x PS 5 0.30™ 0.28™ 6.44%x* 0.84™ 2.33™ 1.40™ 3.51%

* kx ***Significant at p< 0.05, p<0.01, and p=<0.001, respectively.
"Not significantly different at 0.05 level of probability (p > 0.05)
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