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ABSTRACT

This study was conducted to investigate rice yield and soil chemical properties affected by incorporation levels
of green barley (GB) and hairy vetch (HV). The GB and HV were applied to the pots at 500, 1,000, 1,500, and
2,000 kg 10™" (GB500, GB1000, GB1500, GB2000, HV500, HV1000, HV1500, and HV2000, respectively),
and inorganic fertilizer (N-P-K = 9-4.5-5.7 kg 10a™") treatment as control. After rice harvesting, chemical
properties of soil such as pH, OM, T-N, and available P,Os in GB and HV treated treatments were improved
over those in Control treatment. The rice yield ranged from 433 to 512 kg 10a™ for GB treatments and 490 to
532 kg 10a™" for HV treatments, indicating that rice yield was affected by incorporation levels of GB and HV.
The rice yields in GB2000, HV1000, HV1500 and HV2000 treatments increased by 3.3, 3.1, 6.4 and 7.4%
compared with Control treatment, respectively. Therefore, minimum incorporation level of GB and HV for
increasing rice yield was 2,000 kg 10a™ of GB and 1,000 kg 10a™ of HV.

Keywords: Green barley, Hairy vetch, Incorporation level, Rice yield, Soil chemical properties

120

103.3 1034 1064 1074
w00 L 1% 98.5 — 98.9 —
pra M1

80 -

60 -

Yield index

40 +

20 -

Control GB500 GB1000 GB1500 GB2000 HV500 HV1000 HV1500 HV2000
Treatments

Comparison of rice yield under different incorporation levels of green manure crops.
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Introduction
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Materials and Methods

SAl M2 E Ao A SRS AT A AW 2HgE] (35° 34'17'N, 127° 55'43"E)oll $14]
S v AfafR ol 4] 20159 1095 20163 5D71] L3 EASKE] (Hordeum vulgare L)%}t S1O12]HIA] (Vicia
villosa Roth)E A8}t

A EFe] stebH E/492 Table 164 W= wet Zoh SA] EFO] pHEE= 6189|313, organic matter (OM),
total nitrogen (T-N), available P,Os ¥ cation exchange capacity (CEC)= 2121222 ¢ kg", 255¢k g-l’ 128 mg kg"
27,02 cmol, kg'o]Q 0, B EA= 23 E ALgSoITh

Table 1. Chemical properties of experimental soil used in this study.

) Exch. cation
pH EC oM T-N Available P,Os
K Ca Mg CEC
1:5H,0 dSm™ g kg_l mg kg'1 ---------------------- cmol, kg'1 ......................

6.18 0.27 22.2 2.55 128 0.67 3.65 0.69 7.02
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Al H AL LA oA AT |[SATE (C223HoflA] 1 m (length) x 1 m (width) x 0.5 m (height)
F719] e BE] e} 715152 (green barley, GB)2} lo12]H|7] (hairy vetch, HV) 2] B} £k 217
500, 1,000, 1,500 % 2,000 kg 102" 0.2 ZHo}.0m] 22|27 Table 20]4] B viel 2ok Tz
(inorganic fertilizer)= HlZ7 (Contro) 2 ARSI, AR|RE2 HAHR 9 kg 1027 (84), (AR 4.5 kg
102" (B2He]) B ZEHIR 5.7 kg 102 (FSP712]) ©.2 242} AHatolet.

Table 2. Treatment conditions of green manure crops.

Treatments Incorporation levels (kg 10a™)
Control N-P-K (9-4.5-5.7 kg)
GB500 Green barley 500 kg
GB1000 Green barley 1,000 kg
GB1500 Green barley 1,500 kg
GB2000 Green barley 2,000 kg
HVS500 Hairy vetch 500 kg
HV1000 Hairy vetch 1,000 kg
HV1500 Hairy vetch 1,500 kg
HV2000 Hairy vetch 2,000 kg

TGB, green barley; HV, hairy vetch.
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Results and Discussion
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Table 3. Growth and inorganic components of green manure crops.

Height Biomass T-N T-P KO CaO MgO
cm gm? %
Green barley 87.4+0.71 279+23.6 1.14£0.09 0.19+£0.02 2.38=+0.11 021+£0.02 0.11+£0.01

Hairy vetch 103 £ 6.46 343 +£38.5 3.13+£0.07  0.40=+0.01 3.69+0.09 0.85+0.02 0.28+0.01
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Fig. 1. Supplied amounts of nutrient of the green manure crops.

Ed9| sfetd BY  ErigHe Y slofeHz| o] a2 EdFe] EFC pH, OM, T-N % available P,Os 2
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7oA 6.04~6.16 HA= Z 2] §lo] AT =HIZMEE B 7718 g2 71522 #2471 Control A
2ltoll Hlaf ©F2.23~3.37 gkg! M91= F7HE AL, sllof=]HI 2] 2|7t Control 22]o] HI5) ©F0.43~2.03 gkg
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to Duncan’s Multiple Range Test.

Fig. 2. Changes of soil chemical properties with different incorporation levels of green manure crops.
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Table 4. Yield and yield components of rice plant affected by incorporation levels of green manure crops.

Treatments Culm length Panicle length N(;:r) aﬁﬁlde Noﬁi?:llep °r 1,000 grain Yield
cm g kg 10a™
Control 67.8 abc 20.7 be 10.2 ab 118a 25.2 abe 496 be
GB300 68.2 abed 20.7 be 93a 116 a 24.1a 433 a
GB1000 66.0 ab 188 a 10.0 ab 116 a 24.8 ab 451 ab
GB1500 64.5a 20.4 be 10.5 ab 118a 25.2 abe 488 be
GB2000 67.4 abc 20.7 be 10.6 ab 118a 26.1 be 512¢
HV500 68.3 abed 20.6 be 9.6 ab 120 a 24.9 ab 490 be
HV1000 70.3 bed 20.0 ab 10.7 ab 121 a 25.9 abe 5llc
HV1500 71.0 cd 21.3 be 10.6 ab 121 a 26.8 ¢ 527 ¢
HV2000 72.4d 21.8¢ 11.3b 120 a 26.4 be 532¢

"Mean values followed by the same letter within a column are not significantly different at 0.05 probability level according
to Duncan’s Multiple Range Test.

olx|HA Z7}E]= G048 Bt Blo] 52 GB2000 A 2771512 kg 102! 0.2 X215 7P =2 ] AJAt
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o}, SHIZFE-S o]-8ot0] 155 Al Yang et al. (2009)3} HE- AjHiSH Kang et al. (2013) 2! Cho et al. (2012)9]
Aol = TR A2t} skEak = Aol Hs 2F=2] Aikto] S71eE Ze gRIg 4= JIS)

Sllof2]HA] A2]tofl A AR Bl O] A2 ZdHHA] 0 &= HV2000 > HV1500 > HV1000 > HV500 227 &=0=
Aol Fdstalom, sflofejHz| o] o] WoldaSs Blo] £k HISR A 47 -FrolAd Al 571
et B o] 7R HV500 A 2]7-ollA 490 kg 10a™!, HV1000 | 2]7-ollA 511 kg 10a™, HV1500 2]l 527 kg
102, 712|312 HV2000 #2]7LoflA] 532 kg 10a” 0.2 A0, HV500 #2715 Al HV1000, HV1500 %
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Conclusions
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ok =HIAE &) A2 EG9] pH, OM, T-N 9 available P,Os 2Fg=> Control A 2]7e]| H]5} S}sHdo] 741
RO, HHEA 0 = IH|ARE0] Ellgo] Wold R oAl = S Bt 3t SHIAES EY S0 EYTS
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= Control #]2] 7| B]8} 212} 98.9, 103.1, 106.4 H 107.4%2] ¥ AAta 1S LehiQlct. whebA o|ike] vtz
n]2o] E ujj QP A0l ¥ AR Qe H]2FE Q] A EUERe EAEH 2]2] 392,000 kg 10a™ ]3], o] H]

2] 791,000 kg 102 © & H7}=] et
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