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Correlation Analysis between Productivity of Forage Sorghum x Sudangrass
Hybrids [Sorghum bicolor (L.) Moench] and Climatic Factors in Central

Northern Region of South Korea
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Grassland and Forage Division, National Institute of Animal Science, Cheonan, 31000, Republic of Korea

ABSTRACT

Sorghumxsudangrass hybrid (Sorghum bicolor (L.) Moench, SSH) is one of the most important summer forage crop and it is
widely used for silage in Korea. Agriculture is highly dependent on the climate condition and experiencing significant loss of
productivity due to climate change. This study was conducted to investigate the correlation analysis between productivity of forage
SSH and climatic factors in Central Northern region of South Korea for 3 years (2017 to 2019). Plant height and dry matter yield
of SSH were significantly higher in Gyeonggi-do than Ganwon-do. The productivity of SSH is more closely related with temperature
than other climatic factors. Maximum temperature and Growing degree days in May and June showed a positive correlation. However,
correlation between production of SSH and precipitation was not clear in this study, but rainy days showed a negative correlation
(0.42). In conclusion, temperature is most important climatic factor to the maintenance of plant yield.
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Correlation Analysis between Yield of Forage Sorghum and Climatic Factors

Table 1. Chemical properties of the soil before experiment

Location pH T-N oM Average P,0s CEC
:5) (%) (g/kg) (mg/kg) (cmol'/kg)

Pyeongchang 7.09 0.16 24.87 115.51 15.85

Anseong 7.33 0.26 40.54 775.49 15.76

Hwaseong 7.19 0.16 25.92 107.69 15.22

T-N: total nitrogen; OM: organic matter; CEC: cation exchange capacity
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Correlation Analysis between Yield of Forage Sorghum and Climatic Factors

Table 2. Growth characteristics and dry matter to location of sorghum xsudangrass hybrids

Location Year Cultivar  Plant height(cm) Sugar content(Brix ') Stem diameter(mm) Dry matter yield(kg ha™)
SX-17 313+3.1 8.9+0.4 11.3+0.8 10,864+474
2017  Revolution 29346.9 10.70.5 10.6:£0.6 9,707+342
Mean 303+5.6° 9.8+(.5 10.90.5 10,286+368°
SX-17 195+10.9 13.6+0.3 12.1£1.7 6,499+176
2018  Revolution 199-+8.0 14.2+0.7 7.6+0.2 4,287+129
Gangwon-do Mean 197:6.1° 13.9+0.4° 9.9+1.3 5,393::504°
SX-17 178+8.2 13.3+0.4 8.0+0.3 4,794+307
2019  Revolution 170+4.3 14.10.6 6.940.5 3,980+77
Mean 174+4.5" 13.7+0.4* 7.4+0.4° 4,387+231°
Avg. 225+14.0° 12.5+0.5° 9.4+0.6* 6,689+659"
SX-17 272454 6.7+0.7 9.6+0.5 8,994+303
2017  Revolution 242+1.7 6.4+0.6 8.7+0.7 9,166+93
Mean 257+7.2° 6.6+0.4° 9.1+0.4° 9,080+147°
SX-17 270+£5.1 7.940.3 7.540.6 14,575+1,992
. 2018  Revolution 266+7.8 9.6+0.3 74403 15,656+454
Gyeonggi-do Mean 268+4.3° 8.7+0.4° 7.420.3 15,115£945°
SX-17 292+9.8 8.3+0.6 12.0+0.5 16,130+1,655
2019  Revolution 254+7.7 7.940.5 10.7+0.4 15,367+507
Mean 273+10.2° 8.1+0.4° 11.3+0.4% 15,749+793%
Avg. 266+4.4 7.8+0.3° 9.3+0.4% 13,3154826°

*® Means with the same letter in a column for each planting date are not significantly different at the 5% level.
All values are presented by means+standard error.

Table 3. Growth characteristics and dry matter to year of sorghum xsudangrass hybrids

Year Cultivar Plant height(cm) Sugar content(Brix ') Stem diameter(mm)  Dry matter yield(kg ha™)
SX-17 293+9.7 7.8+0.6 10.440.6 9,929+488

2017 Revolution 268+12.0 8.5+1.0 9.6+0.6 9.437£199
Mean 280+8.3° 8.2+0.6" 10.0+0.4° 9,683+262%
SX-17 233+17.5 10.7+1.3 9.8+1.3 10,537+2,015

2018 Revolution 233+15.8 11.9+41.1 7.5+0.2 9.972+2,551
Mean 233+11.2° 11.3+0.8° 8.7+0.7° 10,254+1,552°
SX-17 235+26.2 10.8+1.2 10.0+0.9 10,462+2,644

2019 Revolution 212+19.0 11.0+1.4 8.840.9 9,674+2,556
Mean 223+15.8" 10.9+0.9% 9.4:+0.6° 10,068+1,757°

*® Means with the same letter in a column for each planting date are not significantly different at the 5% level.
All values are presented by means+standard error.
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Table 4. Climatic variables at Gangwon-do and Gyeonggi—do

Number of Growing degree days(C) Precipitation(mm)

Location  Year growing Rainy days Sunshine

days May Jun. Jul. Aug. Total (days) May Jun. Jul. Aug. Total (hr.)

2017 102 150.3 307.4 449.6 177.7 1,084.9 42 19.5 137.0 450.0 59.0 665.5 670.5

Gangwon-do 2018 98 116.6 346.6 487.1 119.2 1,069.4 24 168.0 100.5 188.5 0 457.0 699.1
2019 89 115.5 301.6 411.9 95.6 9245 31 20.0 111.0 154.5 85 2940 586.8

2017 87 185.0 358.9 507.1 74.0 1,125.0 26 13.0 31.0 484.0 2.0 530.0 6119

Gyeonggi-do 2018 75 171.0 382.8 400.8 - 954.5 22 85.0 135.0 146.5 - 366.5 5364
2019 77 204.4 362.2 2289 - 795.4 16 195 69.0 675 - 156.0 581.6

Pre_July .
Pre_June . -0.22
Pre_May Pearson . 027 -032

Correlation
Total_Pre - - 005 017
-10 -05 00 05 1.0
Rainy_days -026 045
GDD_July 052 03 001
GDD_June . 03 03 -031 -026
S .... Rl .. 0%

Max_Temp_July . 0.03 . 02 -042 0.09 . 018 -0.19
Max_Temp_June .. 001 026 -001 01 032 052 . -0.05
Max_Temp_May . . 026 -033 . 0.08 .. 02 -033

Temp_July 0.28 047 -015 043 035 -006 036

..—0‘16 027 -..-033 .-032 013 -0.28 -023
. 013 &m} -{)27 -01?. .-03? *f.-022 -0.14
DY ... 03 033 04 026 ...—042 -0.29 -023 001 -0.21
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Fig. 1. Correlation coefficient between dry matter yield and climatic variables.
DMY: dry matter yield; Temp May : average temperature in May; Temp June : average temperature in June; Temp July : average temperature
in July; Max_Temp May: maximum average temperature in May ; Max_Temp June: maximum average temperature in June; Max_Temp July:
maximum average temperature in July; GDD May: growing degree days in May, GDD June: growing degree days in June; GDD July: growing
degree days in July; Rainy days: rainy days during growing period of plant; Total Pre: total precipitation during growing period of plant;
Pre May: total precipitation in May; Pre June: total precipitation in June; Pre July: total precipitation in July
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