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IHistery off no-tillage farming

eveloped civilization today.

e Currently a slash and burn method practiced in less
populated areas provides a clean seedbed and readily
available nutrients.
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History of no-tillage farmming
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IHistery off no-tillage farming

EP ror OHJOJd[HJy zurmru

the late 18th century (I.e. 1780 s)

* Thomas Jefferson, math formula for the moldboard plow,
1784

e Charles Newbolds patent for cast iron plow, 1796

e John Deere's introduction of manufactured steel plow,
1837
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IHistery off no-tillage farming

Trie gl of ife el for algwine 1 ArericE

e dust bowl days o 0’'s caused by a combination
of environmental and man made factors.

e The pioneers had cleared virgin prairie with plows;
long drought and high winds changed soil to dust and
carried it away.

s [he first nation wige environmental aisaster
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IHistery of no-tillage farming
Tre eltst gayw) ezys gf L9850 s

/

s Mew af Y84 worst dust gowl veer, eloles of eusi
olocikead ine sur fron Texas Plains triroligr ire
Deaxoieas

« On May 12 1934, dust shut out the sun over the East
Coast for five hours

» Dust reported settling on ships 300 miles out to sea

e In 1986, lights turned on in Melbourne Australia during
the day, due to dust clouds

* 04/27/1935-The environmental disaster of the dust
bowl resulted in the formation of the USDA Soil
Conservation Service (now the NRCS National
Resource Conservation Service) to help farmers
reduce soll erosion by wind and water
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IHistery of no-tillage farming - Area ofi Dust Bowi

The Dust Bowl
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IHistory of no-tillage farmming

Trie eltist ool cleys of LIYS0)'s

> Of) l\/lzl/ 12 1934, dust snut out trie sur over ifne East
Coast for flve nours

> Dust reporied setiling on snips 300 miles out to sea

 In 1986, lights turned on in Melbourne Australia during
the day, due to dust clouds

e 04/27/1935-The environmental disaster of the dust
bowl resul_ted In the formation of the USDA Soll

rvation Jeerga} to nelp fanmers

10N DY Wind and water

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




History off no-tillage farming
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IHistery off no-tillage farming
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IHistery off no-tillage farming
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IHistery off no-tillage farming
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IHistery of no-tillage farming

Trie eltist ool cleys of LIYS0)'s

o Mey of 1984 worst cust 9oyl VEET clotcs of s

Dalkoias

> O] l\/lr\/ 12 1934, cdusi snut out irig surn over ine easi
Coast for flve 'rJ *

Corsarvetior Seryice (now ifle NRCS Nztjonzl
Hegoglrce Corlsarveilor Sarvice) to nelo faprers
recltice soll erosian 0V yisel ziglel yeiies
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[Histery off no-tillage farming

e 35 million acres “destroyed for crop production”

« 100 million acres now in crops lost all or most of the
topsoil

» 125 million acres of land now in crops are rapidly.
|0SIng topsoill
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History of no-tillage farming

chemlcally allowed for a Iternatlve to plowmg for

seedbed preparation

jab)

e Paraguat, imported from England in the early 1960’s,
provide fast kill of above ground vegetation without
leaving biologically active residues in the soil

planter
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Histery of no-tillage farming

SUINIVIAIRNG \/\/ormru irle sollte graVviels ch e giciiio)
ffee seadoae for erogs rleks llvvrlp DECHRUISECNIT
algrieulitre,

* In some cases, animal power, human power or fire
Killed off existing vegetation.

 Plowing became more complete with modern
machines of the late 1780-90's.

 Dust bowl days of 1930's cause a nation wide
disaster, which prompted the federal government of
take action.

e Herbicides replaced the need for the plow and now
equipment designed specifically for no-tillage farming
exists.

o The challenge for future farmers Is to produce crops
withi reducedi tillage and reduced chemical Inputs

\""%:%y University of Hawai‘i at Manoa




Concepts of no-tillage farming
Trie arlinelry feeison to oleyy:

o ricorogorzie soll anencdrenis: e, ferillizers cfc

e Bury previous crop residue: sanitation for diseases
and insects.

» Level soil from harvest of root crops or other deep
ruts

* Plowed field looks clean, source of pride or ridicule
from other farmers.

 Primary reason: provide a seedbed free of other living

lriel crigrrlcels raoleica inje glaw I tarn

saeaclgecl gragzireiion, No il gleigtine 1s zreore

zlocllfeite claseflgiler of clipfilelgeiiaclfofm o feclticee
il 2gesiarmimarinsEaN2in
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Concepts of no-tillage farming
Trie gflnflelfy reeison io ooy

Iflcofooraia soll arernciants: lire, ferillizers 2
[zl res.

Level soll frorm narvest of root crogs or oiner deggy ruis

Plowed field looks clean, source of oride or ridicule fror
otner farrmers.

Prignary reasorn: grovide a sesdbed free of otner living
vegeiatior,

saacgecl grageiraiiorn, No il gleigtine 1s cffore sicetfeiie
cleserlacion af ciptieloetisel fo ) ef felelijceel i) zlofe

feifpellale) 1l mlelvEll)
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Concepts ofi no-tillage farming

@lgcnicaeruliNdCENAINIIENESASRSTEVNEVOI UHOIES

o [n early October, before harvest of rice, broadcast
seeding of white clover and fast-growing winter grain
Into ripening stalks of rice. The clover and barley
sprout and are trampled during rice harvest but
quickly recover

e After rice Is harvested and threshed, the straw Is
spread over the fields, in a random manner

* Rice seed for next season Is broadcast seeded into
growing barley/white clover mixture. Seed is enclosed
In a soil pellet. Roll moist seeds in clay powder

o |0 the spring, the barley is harvested and the straw
returned to the fields

=
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Concepts ofi no-tillage farming

lgcnicaeruliNdCENAINIIENESASRSTEVAEVOI UHOIES

o \Water Is allowed to stand in the rice fields for a week
or 10 days. The flooding causes the weeds and clover
to weaken and allows the rice to germinate and sprout
up through the straw. The rice outgrows the weeds

e [n this system, the floodwaters are used to setback the
weeds and clover and give the rice a head start.

e This is similar to the use of a herbicide to kill or stunt
weeds prior to seeding or transplanting with crop
plants.

» Also, desirable crops are grown that suite the season
of the year. This reguires the farmer to be more
sensitive to the cycle of the season and te knew: the
PEST Crop te grow. fol a particular season

‘:’;{f"g.., College of Tropical Agriculture and Human Resources
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Concepts of no-tillage farming

rlewvelllein) rloilflziej e fzifplnlef for e eizigle erogs, geisic
fac|llfenferts:

A mower that can handle high grasses 4-6 ft.

A method to spread seeds both as a broadcast
planting and in rows, a source of seeds and dry cool
rodent free seed storage
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| astly, a smialll diSC; OF rotevator
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Concepts of noe-tillage farming
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Concepts o' No- tlllage farmmg
Vebnlsdl
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Concepts of no- tlllage farmmg
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Concepts of no-tillage farming

rlewvelllein) rloilflziej e fzifplnlef for vaceizigle ero s, geisic
fac|llfenferts:

carn nandle nign grasses 4-6 i,

.ﬂ_
h 'a

> A rriower t

A method to spread seeds both as a broadcast
planting and in rows, a source of seeds and dry cool
rodent free seed storage

njection

astly, a Small diSc oI fotovatol
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+ concepts of no-tillage farming
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Concepts of no-tillage farming

rlewvelllein) rlodlflziej e fzifprlnlef for vaceizigle erogs, geisic
fac|llfenferts:

IAr CHVAVAY

r s notrn as 2 Ic
olrlmrmJ aricl In rows, a source of seeds and dry cool

roclant frae saad sior

o
&)
P

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




Concepts of no-tillage farming
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Concepts of no-tillage farming |
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Concepts of no-tillage farming

rlewvelllein) rloilflziej e fzifprlnlef for e eizigle ero s, geisic
fac|llrenferts:

injectior]

o Laigihy el sepell dise of rotovetior
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Concepts ofi ne-tillage farming

rlewvellzlr) platcllfzicje gleigtinie) of Vacjetzigle ero s

o Sitaift alfier ollr last eroo of tre sumar, sorawrars
arolrc Ocioger, Novernoegr or Decerriger

> Pregare ine soll witn e lignt disxing, very irmporiarni io
nave orl, c :qum aricl pnospnorous et ogtlrmurn levels
for glant growir

> Seed aground cover (one inai can ve killed later eiiner
0V mowing or neroicide

* YOu must seed a high rate to avoid weed competition
with cover crop

ON the surface
[ drip availanie. Thickr J

NEer mil # = thicker plas
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Concepts of no-tillage farming

mlewvelflzin) rloilllzieje glzipilre) of Vecetzigle ero oS

o Sitaift eiftar vollr l2ist croo of trie suUrer, soflewrars
arouric Oeigger, Noveroer or Decerger

> Pregare ine soll witn e lignt disxing, very irmporiarni io
nave orl, c :qum aricl pnospnorous et ogtlrmurn levels
for glant growir

C
o (2

eec I 2l JrJlmrI er one inzi can oe xilled laier eiiner
/ ff)

> (ou must seed anign raie to avold weed cornpeiition

‘&

B Surface or ’_~_
JrJorl\/rlJJrlole Fmr"

nNer mil # = thicker pla:
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Concepts of no-tillage farming
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Concepts of no-tillage farming

mlewvelflzin) rloilllzieje glzipilre) of Vecetzigle ero oS

o Sitaift eiftar vollr l2ist croo of trie suUrer, soflewrars

> Pregeare ine soll wiir a Jun I]zfdru very lmporiant to
nave orl, calciurn and griospnorous et optimurr levels
for glant growirn,

o Uw

2d 2 grournd cover (
ff] (|

neinat can o2 killed later 2liner
owing or rieroicice)

e

2
/

> (ol MuUst seec J a nign raie to avold weed cormopetiiiorn

s Lavout crio lifie gitfler o ifle suriace or -2 jricres
galow, Usea ificikast crlo aivallzigle. Trlciaess

soeaaiilec 25 gl flejaer il = = taleiar gleisile
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Concepts of no-tillage farming
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Concepts of no-tillage farming

rlewvelllzlr) plotllfzicje glegtinie) of vacjatzigle e s
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- Allow ground cover to grow, row If necessary to

raintain 2 low neignt and stoo seaed formeatior).

> Crigicea of ¢rolricl covear |5 e i goriert ferecjerfar
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Concepts of no-tillage farming

rlewvellzin) rlotlllzieje glzipilre) of Vecetzigle ero oS

* End result is a field with a thick layer of mulch with
drip lines protected from degradation by light.

* Drip lines also offer direct placement of nutrients for
growth of crop.

£i% College of Tropical Agriculture and Human Resources
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Concepts of no-tillage farming
R Fingered Rubber Wheel

Shank

Seed Tube

Spring Loaded
Arm

Inner Rubber
Ring
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Concepts oi no-tillage farming
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Concepts o' no-tillage farming
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Concepts of no-tillage farming
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Concepts of no-tillage farming @
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Concepts of no-tillage farming
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Concepts of no-tillage farming

qot‘*"ll-

W pARAQUAT f (3 K77 42 oeduall
L ERagE L ns  JFE

Y. . )

ayry ] s
E TR LR PLE T4 PlaTwr T

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




Concepts of ne-tillage farming

"College of Tro_picél Agriculture and Human Resources
University of Hawai‘i at Manoa




Concepts of no-tillage farming
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concepts o ne-tillage farm
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Concepts of no-tillage farming
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Concepts of no-tillage farming

rlewvelflzin) rlotillzieje gleigilre) of Vecetzigle ero oS

material or make your own by binding to fertlllzer of
organic residue.

e Sprays in no-tillage have a hard time penetrating the
mulch layer.

e Overhead irrigation can help to wash herbicides off of
surface mulch and onto soil surface.

e If mulch iIs thick enough, weeds are minimal. Think of
novel w:r/z L0 re-seed grouna cover in as little soil

disturbance as possinle

College of Tropical Agriculture and Human Resources
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Concepts of no-tillage farming

Flewvellzn) flatlllcigj e far frtlt gf foresiey;

(oLl rlevve soe alel czinia larcel I Fleirrenctizl of PLUre of
Pernzla or Walluxi or wriarayer

o If sugar and ¢ Jli2SSY WEEE ds are oresent, roll, crusn or
rnow edl vegetiaiion, Wriern reJrowrrJ occurs, apoly
Rouncdup (In cormpo witn Gerlon for perennizl
oroadlezf weeds), may riged rmore inan ore spray
apolicailon to get all perennial weeds.

> Old dead cane snould pe worrked into ine soil and not
scrapped off Into noles or gulcnes (inis is ine
standard grocedure in rlawaii)

* Obtain a solil test and amend the soil for long term pH
adjustment. For pH adjustment use a coarse ground
coral in combination with a very fine lime. The fine
lime willl give quick effect and the coral willl proevide piH

adjustment fior 5-7 years




Concepts of no-tillage farming
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sV VWA GIRIGNEIRYASEESE
st Allow sUCCUIERt regrowili
o Apply contact herbicides, Mix Rounup

with: Garlon for broad spectrum Kill

o Repeat regrewiigrand Killleyele 2-3
WIMES




Mow tall vegetation

Allow succulent regrowth

Apply systemic herbicides
Reapply to reduce soil seed bank

College of Tropical Agriculture and Human Resources
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 Replace weedy vegetation

e Species that naturally resists weedy invasion

e Non invasive preferred, native species most
desirable

« Adapted to mowing, source of crop muich

e Available seed source
» Established using herbicides with forestry site on

College of Tropical Agriculture and Human Resources
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Pili grass establishment

duce vigorous transplants for field planting

1. Pro

College of Tropical Agriculture and Human Resources
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Pili grass establishment
2. Prepare seedbed for field establishment

SR, Far ' SHEE e T S
O.H. irrigation Pre plant fertilization
Weed flush Enhance Weed flush
Seedling establishment Nutrient bank for Pili

Activate pre-herbicides

College of Tropical Agriculture and Human Resources
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Pili grass establishment

after seeding to trays
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Pili grass establishment
3. No-till planting

Low trash improves High trash prevents
activity of pre- herbicide
herbicides attachment to soil

reduces activity

College of Tropical Agriculture and Human Resources
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Pili grass establishment
4. Apply pre-herbicides and irrigate

b
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4. Apply pre-herbicides and irrigate
Pili grass establishment

¥
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Mulching the tree crop row.
Pili — 78 days after planting
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Mulching the tree crop row
Mow Pili and move mulch to crop row.
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Proper Pili Grass Mowing Height.

¥ "
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Applying Preemergence after
15t mowing

Granular Ronstar
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Planting trees — select the strongest,
weak ones never catch up
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Planting trees

Fertilizers = 100g 0-46-0
2-Agriform 21g tabs ( 21-10-05)
Per tree

College of Tropical Agriculture and Human Resources
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Long Pili grass stems reduce
stress and support plants in
wind
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Teak response to pre-herbicides

Goal 2XL
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o it all over again???

ua( | Prior to Winter rains

2arly spring to maximize muich

H]JIJJ Keep muich in Pili Ttamd

SH/KIlI cycl SInC r«fp FOW aduring

Nitiall mow. Jﬂ%
0 avold mul T w(
[0 Improve selection

nches, NOT LOYWE
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Concepts of no-tillage farming
rlewvelllein) rloilflzieje for fifuft of fofasify:

(oLl feye some alel ezipa laipel Tn Fletrrielaiiel o Pulne of
Benala ogr Weilult agr wrarayvear

vav gl_ll \/deEsLEIJrJ. \/\/r 121 réguw['r occurs, 200ly
Rourncduo (in compo witn Gearlon for ¢

orozdleaf weeds), rmay need rmore inal
application to get zll perennial weeds,

L,
L
R
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> Old dead cane snould pe worked into tne soil and not
scrapped off into noles or gulcnes (inis is tne
5£ender d orocedure i Flaweli)

> Opitzln) el JJJJ test and arnend ine soll for lorg term g
A SITET Of OF zel|lisirrlant Usa sl gozlfsa elrotlne
corzl ir comblnatlon wWith 2 very fire lirne, Fhe fige

e will cfive cuicl gffact zificl trie eorzal will aravice or
adjustment for SEVAEENS
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Concepts of no-tillage farming

rlewvellzlr) grotclfzieja for frllt of foresiry

> Optalr) 2t soll tast andd crrerc the soll for lorie terrf) ol
adjusitrent. For orl adjusirnent use a coarse grodrsd
coral in cormnolneatior wiin e very fine lirme. Trnefine
lirne will give quick effect arid the coral will grovide orl
adjustrnent for 5-7 years

fLire orcnzrcel olaitine rows Coftinte inls ggareiion

for z o) als Jitel<as o gulle el irleic rrtler) feier
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