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Cropping Systems for Vegetable Peanut and Environmental Effect of
Residue Incorporation in Soil
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ABSTRACT : A new demand for vegetable peanut (Ara-
chis hypogaea 1..) in Korea has increased farmers' interest
in growing vegetable peanut. Compared to grain peanut
production, vegetable peanut production enables the
growth period to be shortened by 20 or 30 days and farm-
ers to adopt various cropping systems and to return crop
residues in the soil. With the purpose of establishing desir-
able cropping systems for sustainable vegetable peanut
production, three field experiments were conducted from
2000 to 2001 at Milyang, the southeastern part of Korea.
Main focuses were given into the effect of cropping sys-
tems for vegetable peanut production on each crop's yield
and soil sustainability. The cropping systems investigated
were single vegetable peanut, peanut-radish-green barley,
peanut-barley, and peanut-garlic cropping system, with or
without crop residue incorporation in the soil. Among the
cropping systems investigated for sustainable vegetable
peanut production, peanut-only and peanut-radish-green
barley cropping systems showed vulnerable to diseases
and lodging while peanut-barley and peanut-garlic crop-
ping systems showed higher stability in response to dis-
eases and lodging, consequently leading to higher yield
potential of vegetable peanut production. In the peanut-
barley cropping system, both barley and peanut residues
returned to the soil played an important role in soil
improvement as well as in significantly increased grain
yield of peanut and barley. A particular notice was taken
to the pronounced increase in Trichoderma population and
the amount of nitrogen mineralization induced by the
returned barley residue. Soil structure, compactness, pH,
and fertility were positively influenced by the returned
crop residues, which apparently increased sustainability
in vegetable peanut production systems.

Keywords: vegetable peanut, barley, cropping system, residue,
sustainability, Trichoderma
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Table 3. Cultural medium composition for Trichoderma ssp..

Components Concentration (g I"")
NH,NO; 1.0
Glucose 3.0
MgSO, - TH,O 0.1
K,HPO, 0.2
Pentachloronitrobenzene 0.9
Rose bengal 0.15
Agar 20.0

Table 1. Physico-chemical properties of soil used for field experiment.

Ex. cations (cmol kg‘l)

Soil texture pH oM Av. P,Os Soil hardness
(1:5) (gke™ (mgkg™) K Ca Mg (kg em™)
Silty clay loam 6.2 14.0 167.6 0.73 4,17 1.98 2.61

Table 2. Cultivar, sowing date, planting density, and fertilization rate for cropping systems consisted of peanut, radish, barley, and garlic.

Fertilization rate ( 10a™)

Crop Cultivar Sowing date Pla}ntmg
density (cm) N P,0s K,O Ca(OH), Compost

+
Peanut  Palkwang ~ PED 40525 3 10 10 100 1,000

June 20
Radish Baeja Sept. | 70x20 20 20 20 - 1,000
Barley Keunal Oct. 20 40x20 10 8 8 - 1,000
Garlic Euisung Oct. 20 20%20 20 20 20 - 1,000

*Peanut was grown with transparent PE film mulching.

"Peanut was sown on April 15 in peanut only and peanut-radish-green barley cropping systems, and sown on June 20 in peanut-barley or

garlic cropping systems.
*Peanut was planted with 2 rows within 100cm ridge width.
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Table 4. Chemical properties of crop residues used for the experiment.

Crop T-C TN P,Os K,O CaO MgO Na,O C/N ratio
gke'
Peanut 3,681 16.3 3.1 31.3 10.8 4.81 1.01 23:1
Barley 362 75 4.8 28.4 53 1.63 2.58 48:1

£ Alan $(1995)9] Wl ulgkom CO, 4L GC(Model
5890 series, Hewlett Packard)® o|FojZith E4o o]gH
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Table 5. Effect of cropping systems and residue incorporation on the
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growth characteristics and yield in vegetable peanut.

Cropping . . . No. of branches No. of matured .
systems Residue year Disease Lodging plant pods/plant Fresh pod yield
% % kg 10a™
2000 50 90 34 27 660bc’
Removed
2001 50 90 32 27 530d
Vegetable
peanut only 2000 70 90 32 26 658bc
Returned 2001 70 90 32 25 556¢d
Mean 65 90 33 26 601B
2000 50 90 33 26 632bc
Removed
2001 50 90 36 24 582cd
Peanut-radish
-green barley 2000 70 90 30 25 621bc
Returned 2001 70 90 32 22 565cd
Mean 65 90 33 24 600B
2000 30 10 24 29 647bc
Removed
2001 30 10 24 34 743ab
Peanut-barley 2000 30 10 24 31 660bc
Returned 2001 30 10 26 30 664bc
Mean 30 10 25 31 678A
2000 30 10 24 32 651bc
Removed
2001 30 10 26 34 677b
Peanut-garlic 2000 30 10 27 32 663bc
Returned 2001 30 10 27 35 785a
Mean 30 10 26 33 694A

"Means with different letters within the same column are significantly different at 5% level by DMRT.
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Table 6. Effect of returning residue on growth characteristics and

yield of radish in vegetable peanut-radish-green barley
cropping system.

Leaf Root
Residue  Year
Length Weight Diameter Length  Yield
cm  gplant!  cm cm kg 10a!
Removed 2000 45 392 7.6 174 7.990a"
2001 49 436 8.0 17.0  8.065a
Mean 47 414 7.8 172 8.027A
2000 45 404 7.8 180 8.572a
Returned 2001 47 448 79 17.6  8.380a
Mean 46 426 7.9 17.8  8.480A

"Means with same letters are not significantly different at 5% level
by DMRT.

=
-

x=

[

B
o
N
it

a2 455

229 WS £k FHEF-RY ARA AN HedS
o e 7 2o AR 1dA B AR frlE 8

T AAT viEl 7 o B AEEE FANG v
A 2dxks F71EST7E AT vlste &1 3d &
ATh G 4 W FIHLE Bkon &3] olf T
o] fESlTh 111978 A T(1992)= F71%& sho] U
BE Atole B A A2 UL EY Y
@3l Asfale] Ee] A} wolRBR ezt 2

EEo] §7] doaL sl £8F-e AFAAL f7)
B Fdrele 3dat B Heje] AEvE $HEER BEY
Bl Hslo] mE FEAN7} ol FeHol & Ao AHH
AUek. 3 FRF-Ra)e] ZARAANA wd BrtEe e
By e AFe A5HoE BEY AFUE | &
718 HGF Al wE = dFEojor & Hojtt

Of=0| 4 +&: 93k AFAAN vk=e 4
A e E 87 2k AR 1Al vk A 4
A FAE vsEsiod, AATAS vlerde 2
FollA tha ATk 283l E f71E BT AlATl
viste] 27, @7, AR AR FATE FALR vl
FE /AT Y deddMe /7188 50 e
nhErRre] Apol7h A HEA] AR APl e 1dajel] H)
& 2dxtelM FFo] FHEHLH 58] frle ETelA
G2 £ F7HEC] Avh AS7)70e] Ao velg 2]
e B AROIA 23] AplE RrleRladhe SREHA
Fgkont 1dxtel] wistel Azl vl A5 7t
g 207 HopM vhze EuF Ao AFAAVL v sh
BFe frlEddadrt 71 Aes FYHUT.

F

W

718 B0l ME EUEH U DMEN W
=9} olafehy: 3T ARAAE AL+
3 2% Awg vl Jad 2ok £ oo 2k B
BES} AE B FYFS 9o AT 49 7}

4T K dédo=
T, XEF-EEY, FEF kel 2ee
ol weA

o

=z

o
O

o
oft 2 oX od >

[*2ul i
0 8715 3o Bk Are

Table 7. Effect of returning residue on growth characteristics and yield in vegetable peanut-barley cropping system.

No. of grains/ 1,000-

Residue Year Heading date ~ Lodging Culm length  No. of spikes spike grain wt. Grain yield
% cm m? g kg 10a’!
2000 Apr. 21 0 79 246 46 389 386b°
Removed 2001 Apr. 14 0 84 494 46 41.7 467b
Mean Apr. 17 - 82 370 46 40.3 427B
2000 Apr. 21 0 81 277 45 393 476b
Returned 2001 Apr. 17 50 84 567 45 345 647a
Mean Apr. 19 - 83 422 45 36.9 562A

*Means with different letters are significantly different at 5% level by DMRT.
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Table 8. Effect of returning residue on growth characteristics and yield of garlic in vegetable peanut-garlic cropping system.

Residue Year Stalk length Leaf length Shoot weight Bulb weight Bulb yield

—--cm -—- g plant” g plant’! kg 10a’

2000 58 35 15 26 638b"
Removed 2001 5 45 26 33 824a
Mean 67 40 21 30 731A
2000 57 36 19 24 587b
Returned 2001 79 47 31 35 883a
Mean 68 42 25 30 735A

"Means with different letters are significantly different at 5% level by DMRT.

Table 9. Effect of cropping system and residue management on soil hardness.

Soil layer Residue Vegetable peanut only  Peanut-radish-green barley ~ Peanut-barley Peanut-garlic
kg cm’?
Ton soil Removed 3.9+0.4° 3.0£0.3 2.840.3 3.1404
op ot Returned 34203 2.640.2 24403 2.540.3
Sub-soil Removed 5.940.5 54404 5.240.6 5.0£0.3
Returned 54104 4.540.5 4.320.5 51104

"Data are means of two crop years in 2000 and 2001.
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Table 10. Effect of cropping system and residue management on soil phases and porosity.

c ) Resid Phases Porosit

ropping system esidue 0rosi

PPINE 5 Solid Liquid Gaseous Y
%

Vegetabl | Removed 54.6+4.6" 265124 19.1£1.5 45.6+34
cgetable peanutonly:  Returned 53.544.2 275428 19.0+1.4 46.5+4.0
Peanut-radish-green Removed 54.5+4.2 26.51+2.2 19.1£2.1 45.614.2

barley Returned 52.543.8 28.3+24 19.3t14 47.644.5
Removed 52.544.0 23.54£2.0 24,1821 47.613.8
Peanut-barley
Returned 51.3+3.4 24.7+2.7 24.1+1.8 48.8+4.4
. Removed 52.544.2 2791824 19.8£1.2 47.744.1
Peanut-garlic
Returned 519444 29.8+22 18.4+1.4 48.2+3.9

"Data are means of two crop years in 2000 and 2001.
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Table 11. Chemical properties of soil after experiment.
Cropping . Ex. cations
sysiem Residue pH EC oM Av. P,Os g Ca Mg
1:5 dSm’ g mg kg --cmol ' -
Vegetable Removed 7.62 0.34 122 354 0.54 5.69 0.90
peanut only Returned 7.57 0.29 14.5 331 0.63 6.60 1.15
Peanut-radish ~ Removed 7.33 042 11.3 460 0.83 5.63 1.12
-greenbarley  Returned 740 058 12.5 407 1.10 6.11 1.23
Removed 7.70 0.58 13.0 419 0.71 7.03 1.06
Peanut-barley
Returned 7.86 0.59 13.8 440 0.96 7.25 1.17
. Removed 7.45 0.43 14.7 414 0.79 6.21 1.18
Peanut-garlic
Returned 7.47 0.44 14.0 383 0.70 7.06 1.08
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o7 o= w1y, vled g 49 duFHos w3to Trichoderma spp @2 WEE ZARRF Aal= 28 29} 74t}
o, FRE f71EE Bl AL A IR &
ol B o). olH@ AT A - FAE AW A wol
49 HES B f71E WEl AoE AE T £ AlY i e ooy
o) A HF QAN AT AEE e Qa0
K, Ca, Mg®} shafo] A Yehd W (1990)2] A7 Ao} 3 0t
K, Mgt 2 Zgolont Qs Ca 2818 2l 37F 5 ol
«©
Sk AEA =g s}t Blazsled pH, P,0s, Cas ¥ £ T
MM, A71E FFS BEoKs AAANE wgdot v 3 % |
e}
& AR A goldth. Agd ARE 7] SlEixe o g 10r I ;
o 717be) AEr} Fasitkn FRHA = ol i
OjME HMel 2RAA 9 F8F 12 {§71E0] FYo i ; |
~ 0 Il 1
i EQk U]}‘g%ﬂ] g ad 13 2t CN&o] && Vegetable Peanut-radish  Peanut Peanut
EE]_O/] X]}b]'l?"g— 3};}%—@} ﬂﬁ?% Xﬂﬂé 7= 5‘13]7& 7-4},0]7]_ peanut -green barley -barley -garlic

A &3ttt olEd Ak 2ld f71E0 R3S AR
& ¢ o e staral sk njAlEe] Wiert F73]

7hghd] 71Q1sE Aoz AZbE) Elkins(1979) 28 &
2| BEgollA] mAlEAe] 7L M) MES} AMFZe] 74}
2 X2 AR glon, o]E wAEA FolA AlFH A
o] AA|shE WSS 37~79%2FL stk A, Anderson
5(1978)7} Vance 5(1987)2] Aol 23t ESF vAEA
Z ¥ (microbial biomass)S- EF H]LL o] zjo| AA 73.¢HH
H 9 AR 2FHA7] B opFs 9919 Jgs vy shu
dntdo g A frleeaze] 027-7.0%°) wshy A&
HiATOlE 23%, 283 FEAlolE 27%E mAEA 2] T
oF 17} AZEA BT} F3brlel] SUkEITk st B
& HAEA S ONEo] W FFEV|HIE CONE
o] & Hedle] Fx UHe AV e A BE
Z71¢] N Vg FAE FAsh=d ol8Ha BelF
o] C= duix|gle R o)gH Zoz FAHUL

A

=0
= =

ol of\

=
=

A BFe] A8 HIHRHEE ol&HA e BEA
Pseudomonas spp 42 EEe} §718 Ea) @ HEH 14

Cropping system

Fig. 1. Soil microbial biomass carbon affected by cropping system
and residue management.

Removed residue Returned residue

M Pseudomenas spp
A Trichoderma spp

Population {log cfu g-1)

Vegetable Peanut-radish  Peanut Peanut
_greenbarloy  -barley  -gariic
Cropping system

Vegetable  Peanut-radish Peanut  Peanut

-peanut ‘peanul  -greenbadey  -barley  -gadic

Cropping system

Fig. 2. Population of fluorescent Pseudomonas spp. and
Trichoderma spp. in the soil affected by different cropping
system and residue management.
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Fig. 3. Amount of nitrogen mineralized during incubation of the
residues of peanut and barley.
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Fig. 4. Respiration rate of soil microbes incubated with peanut
stalk and barley straw in 24 hours.
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