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Growth and Yield Response of the Following Tomato Crop According to Incorporation

of Green Manures into Soil

In-Bog Lee*, Jin-Myeon Park, Jae-Hyun Lim, and Ki-Sung Hwang (National Horticultural Research Institute,

RDA, Suwon, Korea)

ABSTRACT: The study was performed to investigate the effect of incorporation of green manures (GM)
into a sandy loam soil for organic vegetable production in the condition of plastic film house, relating to
growth and yield of tomato crop. Three species of GM as perennial ryegrass, sudangrass and soybean are
cultivated during the rest time of summer season and incorporated into soil just after the harvest. Thereafter
tomato crop was transplanted as the following crop te soil incorporated GM. Among GM, soybean was proper
as GM crop for organic farming, due to the effect of yield increase by continuous supply of nitrogen on
following the tomato crop. Yield of tomato crop after soybean incorporation into soil was 4.2 Mg ha similar
to 4.4 Mg ha' of N-P-K standard fertilization (conventional) treatment. But, perennial ryegrass and sudangrass
were improper, because the biomass yield of perennial ryegrass was very low due to growth retardation by
high temperature during summer season and soil incorporation of sudangrass as GM results in yield decrease
of following the tomato crop caused by high C/N ratio of sudangrass itself. In conclusion, soybean incorporation
into soil had advantage of producing conventional level on following the tomato yield and therefore it could
recommend as GM for organic vegetable production.

Key Words: Leguminous plant, Nutrient balance, Nutrient availability
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Uk o7 7P A AFHE T =6l T3 WA
F7h hEA oIt & G Eokoll 2 g W oo
gt F53 A5 19813, WXF(Vicia villosa)= A7} 7
3 Aol €% 7Fsd ¥ ohje} asH o ArE 14
glo] EoF lellA] Aie] £8-8 oAs 7] wjEolcP ),

ol gt tiF-29] =)L A FHAT Aol A
=i we} 2 AEo 3% HolA I, H|= thokst =
Bl2EE0] AT el frslrhans sh ghals it A
E37] gt A7 e B a5l SHold 98 Hojr)h
Abudal-Baki$} Teasdale™& F3} 5112 Eokshgl 3 &
nteE AuiEts A9 e el vl ast %
& R 8901, Lennartsson'®-& #ukst 71714 9
735 ArAgAbel digh =ulavhs o) AAEA] dva B
V3R THE Epetal Su|EE-2 dutdog e
F e AAS gt e How Jujx gupe)

T3 M 2 A7 471 AT AR oA
o Fe7] SRt Al 7hedt sujAES el fsle] 5
Hgagion, T 9 312y} 5 352 wu|2E Aujsle] B
of el E o TXE Ernpee] Aol wxE AE v
I HEST, 1 ZA¥E Ruskas) g

EREET

N

Aol AREE AP A B Eo] pHE 7124 &
ol 7B, ECE 1.7 dS m, 8] 3 H-aQIAT S 622
mg kg'2A FAFHApe] A Be Eo|Y O (Table 1),
EAZ ARFEUTE 1l AEaES Hudete) Teka
(Lolium perenne L.), ST 712}(Sorghum bicolor L.), A1
SFH(Glycine max L) ARSI 0M, =HAE B3
T ZAENE AR A% EvkE(Lycopersicon esculentum
Mill)= ‘MY F5E ol g3tk

T
xulg ABAEEA DEE ANTo] B BT )

Table 1. Chemical properties used before this experiment

28 2% Ah 14l 8 FHAE 158 A3t
Aok shEa} 2HEel Hyudetelekasl Sk 6
4 F5o 47 ha® 100 kg, 181 FHEEQ Algehge
200 kg vl&E ¥ AAol A4 217 e v 88 F
ol oFER] 5 em HolR Fer vy vk s B9
o st Hn|AEES okl g F 10Y0] A
Uh FAERA EnfEE FAsigich EnkE AuiE 9ot
ABFEE A7) 3 mx4 m olglen, 3E 3 60de
HEL 40 cmx90 cm HA 02 AASGITE Aui7) 7k 9t
e HX B E ARt -10 kPa 722 Stellr
Alofagick. wul s Eehs AR EnfE AiMdef ul]
T ERE AdEsh] A% AT FHlT, ZFEANARS,
Fetiets =01, ey dete)1eks SHgdT, F
=8| E Stk EFEAMA TS N-POs-K0+ ha
240-164-238 kg &2 Algslian, Hu@eAe] s 3}
sh|gAg §lo] =tk Eokol F-siylch

lo

EAje

RDA™ 9] F-Amo) we} B9k pHE B4 SR
A5 112 Egsio] 2443 A8 £ ORION Model720A
pH meter® 331313, E ECE 15 R A& thg
conductance meter(YSI model 35)% &43ck B f
71EE Tyurin®¥, KCl-524 44+ KjeldahlH o2 574
3193, F a9 Lancasterd], “18]31 X84 K, Ca, Mg
& NH:OAc(pH 7.0) 5% ¥ Inductively coupled plasma
atomic emission spectroscopy(GBC Integra XM2 model)
2 2R3k AEAF A28 RS T Kjeldahl
How A4ssia, A=A Pet KE 48] 9lsle] Zhao
09 Wl whe} 1g9) AEA o 25 ml AP &
3HAK85:15, v/v)S 7F8ka 60°C oA 3417E 100°C oA 14]
3k 120°C oA 12178, 190 ol 2A1F 59F Raatgivk #
8 3 37k o, 20% HCL 5 mlE 7Fkat 80°C oA 30%
7k @ v SRTE Jhete] diEFAoE 100 ml £ %
F1 thA] 307 72 - 348kl 100 mlE HE 488k
P Ammonium Vanadate® © 2, 78|17 K= Inductively
coupled plasma Atomic emission spectroscopy(GBC
Integra XM2 model) . 57d3l0] FRoi3itt. 2&A) @45t
22 Carter™ 9] Wl F3to] FA7E 0w itk

NSNS Y YR 0188
Ao pke SEle] 2ARiglon, ARl Kl

pH EC OM P05 Exch. cation(cmol kg™) NO;-N NH,-N
(HO, 15 (@dSm') (gkg’)  (mgkg?) Ca Mg (mg kg")  (mg kg
7.1 17 18 622 53 1.6 31 32
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Lol ok shar ko r Alo] FRsld o] 3.9 Mg
ha o)1l ¥, SekekAe 42 Mg ha', 28 13 Mg ha'
9 B5%E BtH(Table 2). ¥ A7) ¥ A% 13 Mg
ha'& Meetu$} Morris®7} $EA4u4 =1)5 6097+ A
skl 92 6.4 Mg ha™' o]l wslo] AA A & o))
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Bl vl uhet debd sloot w8 FugEiae 2AL
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sl s 7Y Evke A ARSI 4 AW Wk,
ghtt =49 A HHAAY 5 C/NEZ U3
A1 T EoF U A A o] 3] fhasta
(Fig. 1) 1= &) $2Hs EnpEe] #3k2 d3gsh|s
FEAM] AT @ FIKF) ) B} Hlwste] 24
e Z0% wEIch e T ) Eokeke) AT
o Bvpe ekl A wrake Al fAR 570
At 53] FE& HHE Bde B¢ $AE ErfEY] S
42 Mg ha' 24 $22]2] 3.1 Mg ha' Bt} 35% F7181%]
21, Chapman? Myers™= 32 =08 § F25 B
£ Apie A3t 46%9) FH7F 23 5Py 2
oM, FHAEY] UFEE $A4E W 2 EUEA
el A &t Qe Aow desich

Table 2. Yield and chemical compositions of green manure selected

Nutrient content (g kg™)

Biomass .
Green manures (d.w. Mg ha') N P K C/N ratio

Perennial ryegrass 3.9 21.0 4.0 23.3 22.5

Sudangrass 42.5 9.0 34 33.4 53.4

Soybean 132 31.7 3.3 28.1 16.7

Table 3. Growth and yield characteristics of tomato cultivated in soil incorporated green manures

Plant Stem Biomass (d.w. Mg ha™)

Treatment height diameter . 5 Leaf Total

(cm) (mm) Fruit tem + Lea ota

Control 127 94 31la 22 5.3

Conventional® 132 9.7 44 b 29 7.3

Perennial ryegrass 131 9.8 39b 2.8 6.7

Sudangrass 125 9.2 29 a 1.9 48

Soybean 132 9.8 42 b 29 7.1

* N-PK standard fertilization

" Values followed by the same letter for each cultivation are not significantly different at 5% level of DMRT.
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FEaEs BF #A79) A9 2718 g kg'# 17 g kg
22X F SHST 22 B ATl vls] Wdti(Table
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gixo] Z4F Sgo] 1 EoF ST w9k o W Table 29}
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532 85:28:164 kg ha'o|l3, SEkEkA EFsgle] o
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Fig. 1. Changes of soil nitrate-N during cultivation of
tomato after soil incorporation of green manures.

Table 4. Nutrient contents of tomato plants cultivated in soil incorporated green manures at harvesting stage

Fruit (g kg'l)

Stem + Leaf (g kg™)

Treatment
N P K N P K
Control 20 5.4 45 19 6.6 40
Conventional® 23 58 46 2.1 6.1 41
Perennial ryegrass 21 5.6 45 19 6.5 43
Sudangrass 18 5.3 4 17 6.7 38
Soybean 24 6.0 48 22 6.5 48

% N-PK standard fertilization

Table 5. Characteristics of Nutrient balances of tomato cultivated in soil amended with different kinds of green manures

Input Uptake Nutrient balance
Treatment (kg/ha) (kg/ha) (kg/ha)
N P K N P K N P K
Control 0 0 0 104 31 228 -104 -31 -228
Conventional® 240 72 198 162 43 320 78 29 -122
Perennial ryegrass 82 16 110 135 40 254 -53 -24 -144
Sudangrass 382 144 1419 85 28 164 297 116 1255
Soybean 418 44 307 165 44 341 253 0 -34

? N-PK standard fertilization
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Table 6. Nutrient efficiency (%) of tomato cultivated in soil incorporated different kinds of green manures

Treatment N P K

Conventional® 24.2 16.7 46.5
Perennial ryegrass 37.8 56.0 23.6
Sudangrass -5.0 2.1 -4.5
Soybean 14.6 29.6 36.8

* N-P-K standard fertilization
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