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Abstract

BACKGROUND: Green manure and graminaceousmanure
crops have several benefits, such as improving soil physical
and chemical propertiesand utilizing excessive greenhouse
nutrients that they have a potential to be a water pollutant
source.

METHODS AND RESULTS: The objective of this study
was to investigate nitrogen (N) supplying capabilities of
green manure and graminaceous manure cropsfor lettuce
(Lactuca sativa L..) and Chinese cabbage (Brassica campestris L.)
grown under greenhouse conditions. For this two leguminous
manures (Crotalaria juncea (Cr.) and Sesbaniaexaltata
(Se.)) and two graminaceous manures (Sorghum bicolor;
Haussolgo(Ha.) and Sudangrass (Sg.)) in the greenhouse
were grown, cut, and incorporated into the greenhouse soil
before planting. Chemical nitrogen (N) fertilizer rate was
estimated based on N recommendation for lettuce and
Chinese cabbage. 100% of the N recommended rates (1N)
were 70 kg N ha! for lettuce and 60 kg N ha'! for Chinese
cabbage and 50% of the N recommendation rates (0.5N)
were 35 kg N ha'! for lettuce and 30 kg N ha'! for Chinese
cabbage. Nitrogen treatments were control (ON), Cr., Se.,
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Cr+0.5N,Se+05N,Ha+ 05N, Sg+0.5N, and N
recommendation rate (IN). Incorporated N from green
manure and graminaceous manure crops were 130, 116, 93,
and 87 kg N ha! for Cr., Se., Ha., and Sg., respectively.
Lettuce and Chinese cabbage were grown after incorporated
green manure crops into the greenhouse soil. There was no
significant difference in lettuce and Chinese cabbage
yieldsunder N treatments except control (0 kg/ha).Nitrogen
use efficiency (NUE)was from 44% to 73% and the highest
NUE was under Se. treatment. Although yields were not
statistically different under N treatments except control,
actual yield increase ranged from 170 to 1,100 kg/ha for
lettuce and ranged from 2,770 to 5,210 kg/ha for Chinese
cabbage compared to yield under N recommendation rate.
Estimated economic benefit from this would be higher
approximately between 2,770,000 and ¥5,210,000/ha under
N treatments except control than the N recommendation rate.
CONCLUSION: These results suggest that incorporating
green manure crops, such as Cr. and SeSe. into soil or adding
0.5 N after incorporation of them can be beneficial in many
ways in that it increases economic return because of yield
increase, reduces the use of chemical N, and decreasesthe
negative environmental impact on water quality because
excessive N in the greenhouse soil can be used by green
manure crops during the fallow.
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Table 1. Physiochemical properties of the soil used for the
field experiment.

Av. NOs-NHy- Ex. Cation .

P,Os N N (cmol/kg) Soil
——  Texture

(1:5) (dS/m) (g/kg) —(mg/kg}— K Ca Mg

74 25 12 186 12.7 65 026 49 12 SL?

°SL: Sandy loam.

pH EC OM

Table 2. N treatment, crop rotation, and chemical Nrecommendation
rate for lettuce and Chinese cabbage for the study

N treatment Crop @l N on

rotation® rate (kg/ha)
Lettuce Chinese cabbage

Control Fallow-Le-Cc 0 0
Cr. Cr-Le-Cc 0 0
Cr. + 0.5 N Cr-Le-Cc 35 30
Se. Se-Le-Cc 0 0
Se. + 0.5 N Se-Le-Cc 35 30
Ha. + 05 N Ha-Le-Cc 35 30
Sg. + 0.5 N Sg-Le-Cc 35 30
N recommendation rate Fallow-Le-Cc 70 60

“Le: lettuce, Ce: Chinese cabbage, Cr: Crotalaria, Se: Sesbania, Ha:
Haussolgo, Sg: Sudangrass, Cf: chemical fertilizer. Green
manure crops were grown from July 5 to Aug 17, 2010. Lettuce
was grown from Aug 30 to Dec 5, 2010 after incorporated
green manure crops into the soil. Chinese cabbage after
lettuce was grown for 35 days from May 9 to Jun 13, 2011.
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Table 3. Dry matter for green manure crops, N concentration,
and total N uptake during the summer fallow

Crops" Dry matter N concentration Total N uptake

(Mg/ha) (g/kg) (kg/ha)
Cr. 4.1 32 130
Se. 3.1 37 116
Ha. 8.3 11 93
Sg. 7.7 11 87

°Cr: Crotalaria, Se: Sesbania, Ha: Haussolgo, Sg; Sudangrass.
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Table 4. Lettuce and Chinese cabbage yields under N treatments

N treatment Yield
Lettuce Chinese cabbage
-------------- (kg/ha)--------------

Control 9,850b" 25,080b
Cr. 12,640a 47,490a
Cr. + 05 N 12,770a 46,550a
Se. 12,990a 46,770a
Se. + 05 N 13,290a 45,050a
Ha. + 05 N 13,570a 45,440a
Sg. + 05 N 12,820a 46,680a
N recommendation rate 12,470a 42,280a

"Mean separation within columns by Duncan’s multiple
range test at p=0.05.

HAUESK| H =HIZ=0| Qe 22= H|IZEH B4t

E] A FRFAE dh Fuded HuAEd ghst
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Table 5. N input, N output, and N balance under N treatments
during greenhouse study

N input N output

B . b
Green Chep?lcal Lett Chinese Balance® NUE
manure fertilizer ~ uce cabbage

N treatment

(kg/ha) %
Control 0 0 29 27 -56
Cr. 130 0 37 47 46 65
Cr.+05N 130 65 37 49 109 44
Se. 116 0 38 47 31 73
Se. + 05N 116 65 38 4 9 45
Ha + 05N 93 65 39 47 72 54
Sg. + 05 N 87 65 0 46 66 56
Etr:m‘mm‘ahm 0 130 38 43 49 e

°N balance = N input-N output
"NUE: nitrogen use efficiency = 100 * (N output/N input).

Table 6. Profit for lettuce and Chinese cabbage, and profit
change under N treatments

N treatment Profit® Profit Changeb
Lettuce ;}SE:;Z Lettuce ;}tl:lr;ae; Total
-------------------- T/ ) —
Control 24,625 18,810 -6,550 -12,900 -19,450
Cr. 31,600 35,618 425 3,908 4,333
Cr. + 05 N 31,925 34913 750 3,203 3,953
Se. 32,475 35,078 1,300 3,368 4,668
Se. + 0.5 N 33,225 33,788 1,050 2,078 4,128
Ha. + 05 N 33,925 34,080 2,750 2,370 5,120
Sg. + 0.5 N 32,050 35,010 875 3,300 4,175
Nrecommendationrate 31,175 31,710 0 0 0

*Profit = crop production (kg/ha) x crop price. Price unit: lettuce 4kg

per ¥10,000 was the average priceduring harvest period from
Sep 20 to Dec 4, 2010; Chinese cabbagedkg per ¥ 3,000 was the
average price on June 14 by auction results from www. garak.co.kr.
bProﬁtchange = profit from N treatment-profit from N recommendation
rate. Chemical N fertilizer: 20 kg per ¥10,650. Highest profit for
Lettuce is under Ha + 0.5 N treatment and for Chinese cabbage
is under Cr. treatment.
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