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Ecolegical basis for using grasses as a living sed
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Ecolegical basis for using grasses as a living sed
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Grasses as livingmulehrin' vegetanle cropping systems
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Grasses as livingmulehrin' vegetanle cropping systems
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Grasses as livingmulehrin' vegetanle cropping systems
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IHerbicides fior manages living mulches
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Potential Benetfits of Living Mulch
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Potential Benefits of Living Mulech
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Potential Benefits of Living Mulch
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Potential Benefits of Living Mulch

SIS EICI0 ENEIESHOIRSIURIRENEESSISEUS Can ISERCISH G

s-‘-\J' 4

o Fleroicides are @ oolled to living grass as opposead o
pare ground in convenionzl plantngs; inus reducirig
movgm@nr verrJ L Jrurr

College of Tropical Agriculture and Human Resources
=7/ University of Hawai‘i at Manoa




Potential Proeblems Withr Civing Mulches
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Potential Proeblems Withr Civing Mulches

S PRSIl PRI 20 caiys for fruliine) vecjetagles
for dry oulo onlons,
> Assure: Prll 20 for mint, 1odays for snapoesr), arid

1650 cleiys for giflesigole

QR

College of Tropical Agriculture and Human Resources

+)) University of Hawai'i at Manoa




Potential Preblems Withr Living Mulches
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Potential preblems withiliving mulches

-Shading soil may delay the yields thus delaying
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HEAD CABBAGE YIELD

68 DAT
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LZUCCHINI YIELD
TOTAL OF 8 HARVEST
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Land preparation

Prior to piligrass planting:
pre plant weed control

= Installing overhead irrigation:
(April 25, 2008)

= Spraying pre-&post-emergence
(June 4, 2008)

Goaltender 4F® (oxyflourfen 0.89 kg a.i./ha) and
Roundup® (glyphosate 0.15 kg/ha) mixed with
MSO (methylated seed oil 0.12 kg a.i./ha).

Pollege of Tropical Agriculture and Human Resources
niversity of Hawai‘i at Manoa




Establishment of piligrass LM (Feb-June 2008)

TN

Fertilizing 112 kg N/ha as Spraying oxyflourfen 0.45 kg
18-0-18 (0 DAT) a.i/na (1 WAT)

N
eed in trays

Transplanting 4 MAS

Cutting piligrass flower prior 6/12/08

to growing in the field

Germination s

Conditioning of piligrass
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Crop I: Cabbage Fall 2008

Fertilizer injection 90 kg N/ha
as 19-19-19 (34 DAT)

Seeding in trays ( 8/12/08) Transplanting cabbage 17 DAS

Snails & ants damage, 15 DAT Living mulch & bare ground 30 DAT
space in row: 0.3 m

Pest control:
«  Metahldehyde 1.34 kg a.i./ha for controlling slugs and snails (7 DAT)
«  Diazinon 5.25 kg/ a.i./ha for controlling ants (17 DAT)

College of Tropical Agriculture and Human Resources

University of Hawai'‘i at Manoa




Crop II: Zucchini (Winter 2008)

Spraying Fusilade®
(fluazifop
0.14 kg a.i./ha)
(7 DAM)

Transplanting zucchini with space Fertilizer 90 kgN/ha as 19-19-19
0.9m in row (12 DAS) (14& 28 DAT)

LM & BG at 15 DAT
Pest control:

< Methaldehyde 1.34 kg a.i./ha for slugs and snails (0 & 7 DAT)
« Malathion 0.8 kg a.i./ha for aphids, leafhoppers, and cucumber beetles (30 DAT)

College of Tropical Agriculture and Human Resources

University of Hawai'‘i at Manoa




Living mulch 28 DAT

At 28 DAT of zucchini
in winter 2008

At 39 DAT of
zucchini in winter
2008

Living mulch 39 DAT
Bare ground 39 DAT

griculture and Human Resources

¥ anoa




Crop 111: Cabbage (Spring 2009)

Mowing | (14 DPT) Spraying fluazifop 0.14kg Media for seeding: Transplanting seeds to .
(1/23/09) a.i/ha (7DPT) promix+fertlizer (1/27/09) trays (1 WAP) Transplanting 9 DAS

Fertilizer 90 kgN/ha Spraying spinetoram 0.09 Spraying indoxacarb Mowing Il (42 DAT) Mowing 11l (69 DAT)

as 19-19-19 kg a.i./ha (12 DAT) 0.08 kg a.i./ha
(O & 33 DAT) (38 DAT)

Pests control:
» Metahldehyde 1.34 kg a.i./ha for snails and slugs (7 DAT)
» Spinetoram 0.09 kg a.i./ha for cabbage looper, diamondback month, and imported cabbageworm (12DAT)

* Indoxacarb 0.08 kg a.i./ha for cabbage looper and cabbageworm(38 DAT)

College of Tropical Agriculture and Human Resources

University of Hawai'‘i at Manoa




Cabbage in spring 2009 (56 DAT)

Living mulch

College of Tropical Agriculturé'
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Crop IV: Zucchini (Summer 2009)

Mowing (18 DPT) Spraying fuazifop 0.14 kg Seeding trays prior to

a.i./ha (11 DPT) transplanting (10 DAS)

Transplanting in LM & BG
4/27/09 (0 DAT)

L VAW 3
Fertilizer 90 kgN/ha as Mowing, (52 DAT or
19-19-19 (O, 7 & 23 DAT) 63 DA stunting)

Spraying spinetoram 0.09
kg + bifenthrin 0.13 kg
a.i./ha (23DAT)

Spraying bifenthrin 0.13 kg
a.i./ha (7 DAT)

Pest control:
» Malathion 0.8 kg a.i./ha for aphids, leafhoppers, and cucumber beetles (0 DAT)
» Metarex® (methaldehyde 0.91 kg a.i./ha) for slugs and snails (14 DAT)

College of Tropical Agriculture and Human Resources
University of Hawai'‘i at Manoa




Zucchini plant and fruit damage due to ZYMV in Winter 2008

Zucchini yellow mosaic

Bare ground (39 DAT) Living mulch (39 DAT) viruses (ZYMV)
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Symptoms of plant: : yellow mosaic, severe malformation and severe plant stunting
Symptoms of fruit: distortion, deformation and blistering

College of Tropical Agriculture and Human Resources
University of Hawai'‘i at Manoa



|. Weed control
Weed biomass on cabbage Fall 2008 and Spring 2009

Weed biomass (gram/plot)
IR et Fall 2008 Spring 2009 Y
(15 DAT) (33 DAT) X
LM 215 275 Weeding, 33 DAT of cabbage
spring’09
BG 767 * 1387 **

Weed biomass on zucchini Winter 2008 and Summer 2009

Weed biomass
(gram/plot)
Treatments Fall 2008 Spring 2009
(28 DAT) (55 DAT)
LM 57.3 400
BG 340.5* 1630 **

Symbol (*) indicates significant different (P<0.05) and (**) highly significant difference (P<0.01)
between mean of treatments (9 transformation data).

College of Tropical Agriculture and Human Resources
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[11. Marketable yield

Cabbage in living mulch,
fall 2008, block IV

Cabbage in bare ground
fall 2008, block 1V

Cabbage in Spring 2009, harvest |

Total marketable yield of cabbage fall 2008 and spring 2009

Total head Total weight
(per ha) (kg/ha)
Treatments Fall Spring 2009 Fall Spring
2008 2008 2009
LM 14°027 8’320 7’048 47796
BG 14°682 18’353 * 11’286 16’767 *

Symbol (*) indicates significant different (P<0.05) between mean of treatments ("?) non-parametric)

College of Tropical Agriculture and Human Resources
't // University of Hawai'‘i at Manoa




Total yield of zucchini in summer 2009

Total marketable yield
Treatments Total fruits Total weight of fruits (kg/ha)
(per ha)
LM 2’936 930
BG 6’607 * 3’768 *

Symbol (*) indicates significant different (P<0.05) between mean of treatments

College of Tropical Agriculture and Human Resources
University of Hawai'‘i at Manoa



What is causing the yield reduction in LM?

Nutrient
deficiency
Combination -
Water competition
1-5
Inhibitory
substance
._ “
Soil
temperature

4% College of Tropical Agriculture and Human Resources
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Chemical properties of soill

Piligrass (H. contortus) 68 DAT

Nutrients Compound (%) 28
N 1.08
P 0.18
K 1.70 g
Ca 0.23
Mg 0.23
Na 0.01
Fe 129
Mn 47
Zn 17
Cu 6
B 3

* College of Tropical Agriculture and Human Resources
University of Hawai'‘i at Manoa

Soil Carbon

102 DAT pili 325 DAT

LM =BG

Soil sample from 0-2 cm




. Soil nutrients

Table. The changes of Nitrogen in soil and plant

Soil Plant tissue of
Treatments (crop row at 0-2 cm depth) zucchini
Total Nitrogen (%) NH,*(mg/kg) NO, (mg/kg) N (%)
325 DAT pili 390 DAT pili 390 DAT pili 372 DAT pili
LM 0.14 * 3.04 * 12.18 1.7
= . 1.97 1353 357
Table. The soil nutrients and pH at 325 DAT piligrass
Treatments P K Ca Mg pH
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
LM 366.5 816.5 3498 2416 6.45
BG 305 619.5 3371 2354 6.43

College of Tropical Agriculture and Human Resources
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ll. Phytotoxicity analyses

Charcoal test

: To determine if activated charcoal can relieve
inhibitory nature of LM soil.

- Two Treatments: systems ( piligrass LM and BG),
Charcoal levels (0 & 10%) with 4 replications

: Indicator plant: super sweet corn 108 improved

%\ College of Tropical Agriculture and Human Resources
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b. Charcoal test

{Biomass in grams)
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Summary of piligrass used as LM for tropical vegetable crop

Cons-

Increased weed suppression Reduced crop yield

' { '

Increased population & Increased N-immobilization:
biodiversity of insects N-deficiency

Increased soil N-input Cooler soil

Improved soil structure &
maintained soil moisture

1 L L1

No clear detectable toxic
compounds

_ .cal Agriculture and Human Resources
University of Hawai‘i at Manoa




Recommendations for future research

1. Extend LM evaluation period to allow for the
mineralization of N from soil microbes (3-5 yrs).

2. Evaluate piligrass LM with legume crops (beans) or crop
with less N requirement (cassava).

3. Improve piligrass LM management: less piligrass more
crop rows, more frequent mowing and chemical stunting
during the crop

College of Tropical Agriculture and Human Resources
7/ University of Hawai‘i at Manoa
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