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Effects of Green Manure on Soil Properties and Grain Yield of Sorghum (Sorghum

bicolor Moench)

Sung-Kook Kim', Gun—Ho Jung"', Sung—Hyu Shin', Min-Tae Kim', Chung—Guk Kim', and Kang-Bo Shim'

ABSTRACT Green manure has been used as alternative to chemical fertilizer. To evaluate the effect of green manure on the
chemical properties of top-soil and sorghum yield, hairy vetch (Vicia villosa Roth, HV), manure barley (MB), and a mixture of
hairy vetch and manure barley (HV+MB) were incorporated into the soil at a rate of 100 kg-N N ha™ before the sorghum was
transplanted. Total biomass of sorghum grown in the HV, MB, and HV+MB treatments was 13.1, 31.6, and 25.2 t ha’!, respectively,
and the nitrogen production of the treatments was 81, 74, and 145 kg ha™, respectively. The SPAD value of the uppermost leaf of
sorghum plants grown in the soils with HV, MB, or HV+MB were very similar until heading stage; however, at maturity, the SPAD
value of sorghum cultivated in the soils with HV was lower than that of sorghum in the soils with MB or HV+MB. This could be
because the nitrogen release from HV was too rapid to supply nitrogen to sorghum during the later stage of grain filling. Compared
with chemical fertilizers, the incorporation of green manure increased the pH, exchangeable cations (K, Mg, and Ca'"), and total
nitrogen in soil postharvest, indicating an improvement in soil chemical properties. Total carbon content increased in soil with
green manure incorporated, but decreased in the chemical fertilized soil, suggesting that sorghum cultivation using green manure
may sequester carbon in soils. The yield of sorghum cultivated with green manure was not different from the yield of sorghum
cultivated with chemical fertilizers. These results suggest that the mixture of hairy vetch and manure barley can be a useful

chemical fertilizer alternative in sorghum cultivation.
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Table 1. Total biomass, N production and N supply of hairy vetch and barley green manure at the time of soil incorporation

in 2014 and 2015.

Total biomass N Production
Green manure crops Date (t ha) (kg ha™) Ig(;uﬁ)f%/
2014 2015 Mean 2014 2015 Mean
Hairy vetch (HV) 16 May 12.9 13.3 13.1° 80 82 81° 107
Manure barley(MB) 8 May 31.5 31.7 31.6 74 74 74° 107
HV-+MB 16 May 22.8 27.6 25.2° 131 158 145° 107
Chemical fertilizer 16 May - - - - - - 100

*Means within different letters are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 2. Changes in chemical properties of the top soil before transplanting and after harvest of sorghum in 2015.

Treatment pH Av. p295 i Exchangeable ca‘iif)n(cmolc kg") _
(mg kg™) K Ca Mg
-before-  -after-  -before-  -after-  -before-  -after- -before-  -after- -before-  -after-
Hairy vetch (HV) 6.2 6.9 38.9 23.8 0.09 0.16 3.71 7.75 0.43 0.52
Manure barley (MB) 5.3 5.5 68.6 48.5 0.10 0.22 2.36 3.76 0.49 0.72
HV+MB 5.6 5.7 61.1 39.2 0.12 0.23 3.52 431 0.49 0.73
Chemical Fertilizer 6.0 5.7 19.0 36.8 0.13 0.12 3.94 4.36 0.50 0.40

* “before” and “after” indicate that the top soil (0-15 c¢cm) was obtained before transplanting (16 May) and after harvest (16

November), respectively.

Table 3. Total C and N contents of the top soil before transplanting and after harvest sorghum during 2015.

Treatment Total carbon(%) Total nitrogen(%) C/N ratio
--before-- --after-- --before-- --after-- --before-- --after--
Hairy vetch (HV) 1.13 1.52 0.08 0.10 14.0 14.6
Manure barley (MB) 1.90 2.19 0.14 0.14 14.0 15.3
HV+MB 1.75 2.29 0.13 0.15 13.8 15.2
Chemical Fertilizer 0.98 0.85 0.08 0.07 12.8 12.8

* "before” and “after” indicate that the top soil (0-15 ¢cm) was sampled for analysis before planting (16 May) and after harvest

(16 November), respectively.
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Fig 1. SPAD value of the uppermost leaf and dry weight of sorghum cultivated at the upland field incorporated with hairy

vetch and/or green manure barley in 2015.
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Table 4. Time of heading stage and growth characteristics at heading of sorghum cultivated at the upland field with incorporation
hairy vetch and/or green manure barley in 2015.

Plant height Stem diameter  Leaf length Leaf width No. of leafs

Green manure crops Heading stage (cm) (mm) (cm) (cm) (No./plant)
Hairy vetch (HV) 14 Aug 92" 20.5™ 65™ 9.5 1.1
Manure barley(MB) 12 Aug 94™ 20.3™ 67" 8.8 11.5™
HV+MB 14 Aug 92™ 20.9" 67" 9.1 11.7%
Chemical fertilizer 12 Aug 88™ 21.3" 68™ 8.9 11.5"

*Means within different letters are significantly different at 5% significance level by Duncan’s multiple range test.

Table 5. Grain yield components of sorghum cultivated at the upland field with incorporation of hairy vetch and/or green manure
barley in 2015.

Treatment No. of plant per m’ Ear length Ear width Ear seed weight Thou:sand seed
(cm) (cm) (g/plant) weight (g)
Hairy vetch (HV) 9.0™" 32.2° 5.5b 45.7ab 29.0™
Manure barley (MB) 8.9™ 29.7% 6.8a 40.1bc 29.4™
HV+MB 8.3™ 28.3° 6.6ab 49.7a 28.8™
Chemical fertilizer 8.5™ 28.4° 6.6ab 35.8¢ 28.7"

*Means within different letters are significantly different at 5% significance level by Duncan’s multiple range test.
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