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Effect of Green Manure Hairy vetch on Rice Growth and
Saving of Irmigation Water

Weon-Tai Jeon*, Seung-Oh Hurl, Ki-Yeong Seong, In-Seok Oh, Min-Tae Kim, and Ui-Gum Kang

National Institute of Crop Science, RDA, Suwon 441-857, Republic of Korea
!Research Policy Bureau, RDA, Suwon 441-707, Republic of Korea

Green manure crops are primarily used to reduce the application of chemical fertilizers. In this study, a
two-year field experiment was conducted to evaluate the effects of green manure hairy vetch on rice growth
and saving of irmigation water. This experiment was conducted at Sinheung series (fine loamy, mixed, nonacid,
mesic family of Fluvaquentic Endoaquepts) from 2008 to 2009 at the National Institute of Crop Science
(NICS), RDA, Suwon, Gyeonggi province, Korea. Hairy vetch as a green manure crop was incorporated in
soil forrice cultivation. Chemical fertilizers had not been applied to hairy vetch plot. Treatments included once
imgation (OI) per week and conventional irrigation (CI). In 2008, the water use efficiency of Ol increased by
46% compared to CI by hairy vetch application during rice cultivation season (water treatments were started
38 days afterrice transplanting). In 2009, the water use efficiency of Ol increased by 61.3% compared to CI by
hairy vetch application during rice cultivation season (water treatments were started 30 days after rice
transplanting). Soil physical properties such as bulk density, soil porosity ratio and glomalin contents were
improved by the incorporation of hairy vetch. The rice yield of OI water management was not significantly
different from those of CI water management by hairy vetch application both years. These results suggest that
the OI water management with hairy vetch incorporated in soil for rice cultivation can be used in rice fields to
reduce the amount of irrigation water and chemical fertilizer.
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Table 1. Chemical properties of test soils before experiment.
Exch. Cation

Item pH N oM Avail. P,Os

K Ca Mg

1:5 % g kg'1 mg kg'1 --------------- cmole kg'1 ---------------

Chemical fertilization 533 0.23 40.3 92 0.26 5.03 1.51
Hairy vetch cultivation 544 0.22 394 76 0.20 4.61 0.96

Fig. 1. Digital meter for measuring the amount of imigation water.
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Fig. 2. Rainfall distribution during rice growing season
in 2008 and 2009.
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Table 2. Plant height and tiller number of rice by different inigation management after hairy vetch incorporation in

2008 and 2009.

Panicle formation stage

Milking stage

Year Treatment Irrigation Management - - - -
Plant height Tiller Plant height Tiller
cm no. hill” cm no. hill”
2008 . L Convention 74.2b" 23.2b 96.1ab 17.1b
Chemical fertilization
once/7 days 73.0b 24.1b 93.3b 17.2b
. Convention 80.3a 26.0ab 99.0a 21.1a
Hairy vetch
once/7 days 75.0ab 28.1a 90.3b 19.3ab
2009 . . Convention 76.6a 19.6a 97.5a 18.8a
Chemical fertilization
once/7 days 70.9b 15.2b 95.3ab 12.9b
. Convention 75.6a 18.3a 93.1b 16.4ab
Hairy vetch
once/7 days 75.8a 17.7a 92.2b 15.6ab

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

multiple range test.
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Table 3. Amount of imigation water applied in different treatments of management after hairy vetch incorporation

during rice growth season in 2008 and 2009.

Year Treatment Irrigation Management Duration Irrigation water
________ mm ———————
2008 Chemical fertilizati Convention From 8th July to 9th Sep. 285.7
emical fertilization once/7 days From 8th July to 9th Sep. 202.4
) Convention From 8th July to 9th Sep. 366.2
Hairy vetch
once/7 days From 8th July to 9th Sep. 1544
. o Convention From 2nd July to 31th Aug. 360.0
2009 Chemical fertilization
once/7 days From 2nd July to 31th Aug. 163.2
. Convention From 2nd July to 31th Aug. 5334
Hairy vetch
once/7 days From 2nd July to 31th Aug. 139.2
] 2008 * 2009
&£ a0 =®
n - 60
¥ ou ¥
g ] = 5.
§ 0 § 0
5 ¢ B A
Z -10 { Cenvention once/7 days | C n | once/7 days & Convention | once/7days | C n | once/7 days
= C -20
:g 207 Chemical fertilization iry vetch g Chemical fertilization iry vetch
E -30 E s

-40 -

60 -

Fig. 3. Efficiency of imigation water applied by different treatments of management after hairy vetch incorporation during

rice growing season in 2008 and 2009.
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Table 4. Rice yield and yield components by different treatments of management after hairy vetch incorporation in 2008

and 2009.
Year Treatment  Irrigation Management Panicle Spikelet Ripened grain Milled rice Field lodging
No. hill'  No. panicle” % kg ha’ 0-9
2008 Chemical Convention 17.3b' 87.2a 82.92 5219 0
fertilization
once/7 days 17.6b 77.6b 82.0a 5078a 0
Hairy vetch Convention 20.0a 84.0a 78.5b 4930a
once/7 days 19.5a 76.5b 85.3a 5170a 1
2009 Chemical Convention 18.6a 85.92 83.2b 49972 0
fertilization
once/7 days 13.8b 82.8a 90.8a 4556b 0
Hairy vetch Convention 15.3a 88.2a 83.3b 5125a 0
once/7 days 16.0a 86.8a 86.8ab 5224a 0

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

multiple range test.

Table 5. Soil physical properties by different treatments of management after rice harvesting in 2008 and 2009 (soil

depth 0-10 cm).

Year Treatment Irrigation Management Porosity Bulk density Water stable aggregates
% Mg m” %, >250 /m
2008 Chemical fertilization Convention 573 1.13 33.1
once/7 days 56.8 1.15 36.1
Hairy vetch Convention 59.9 1.07 451
once/7 days 60.1 1.06 44.6
2009 Chemical fertilization Convention 56.3 1.15 342
once/7 days 56.2 1.18 36.9
Hairy vetch Convention 59.5 1.05 47.5
once/7 days 60.0 1.06 45.5
800 - £00 -
2008 2009
500 1 500
o 400 - 2 400
£ £
£ 3.00 £ 300 -
E 2.00 4 : 2.00 7
52 sz
[ =]
1.00 - 1.00
0.00 - 000
Convention once/7 days | Convention once/7 days Convention once/T days Convention once/7 days
Chemical fertilization Hairy vetch Chemical fertilization Hairy vetch

Fg. 4. The changes in glomalin concentration by different water managements after rice harvesting (0-10 cm) in 2008 and 2009.
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