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CHAPTER T

LNTROQUETIDN

Tuo Cyperus species, Cypsrus M&yagw nutgraes)
and Cypatus ratundus,(purple nubgrase) are recognised sa serious
woeds in the Aspublic of Sauth Africe. Yallow nutgrass iz genarally
vagarded as the most broublesome weed compeiing with diyland Pleld
crops in the high sumner rainfall aress of South APrice.  An
biiquitous ez sosscn. edge, udapted to @ vid§ variety of apil
types, ysllow nutgrese has exhibited & remarkable capssity to inviide
and proliPferate those agricultursl seils beet aulted for ihe produstion
of grain and fodder cropa. Vellow nutgrees ie not only diFPLeul®’
to. sontrel but; dus to & unidus :ubcarrané;\n reproductive mecheiian;
fleld eredication ia almest impossible to schisve. As & rvesull. -
even uhen anly small, isolated packete survive in & field, the topltt
regenerative mnd calonieing habii of the speies ensures & sevess. -
infestation sithin ono o two ssssana. (Figurés 3 And Z). :

The phenomenal gains in its invasion of ahd disteibution
throughaut the high summse rainfall avess of South Afsied, s-psem;;{
within the Highveld Reglon fs, indeed, a striking Fsaturs of arebis
production within the Renfon, ° The Highvsld Reglon s omg af esven ..
agro-acological regione inta which the Republic’ of South Efkfss’is
sub-divided. This Region , Formerly knoun ms the "Fliaizu Triangla™,
ia the principsl Pield crop producing aves of South Africa, scoounte
ing for 77 percent of the Republic'a total meize praduction. The
Highveld Region is wub-divided into four principal sub-Tegisne
(Badsr 1963), namely, the Eestern Highveld, Eastern Fres State,
WYestazn Transvaal and Northewestern Frse Stats. ULthin the Reglom,
ysllow nutgraee is almast exclusively confinad to the Eastern.gechon
of the inland plateau st sltitudes below 6,000 Psst end recsiving

an snnual rainfall between 650 ~ 700 mm.




FIGURE 1: Severe infestation of nutgrass adjoining a

maize field.

FIGURE 2:

fiag 5 :
ize field with moderate nutgrass infestation,
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Dospita tha fact that yellow nutgrass is generally. ragarded
s0 & noxious wued, it is notoworthy that relatively liktle is knoun
sbout ite seology and 1ife history in South Africe, - Dvsr the past 3%
yoars, 3 sciensific pepers, Rhsinhold (1942 s end b) and Mlas (1951); ends

2 ganerel pepers by Du Proez (1944) and Sellechop snd Hattingh (1586},

d. The snd of suitahla orntiol massures’

Tho. eccent an sgriculturel p

effeotive oontrol has

nutgtass. # knouladge o ths ‘Life’ hitory “dnd raspunse ¥

spuciss.  Finally, the sontinual appuaram_:o of ne sh,:miuar é
imprgved herbicidel efficacy:and groator crop: sslacemi_ﬁ‘

periodic Pigld evaluation against this weed prublam

oy
Bacause of the markad difPerences bhetwesri C.aaculsntus lnd Bltntuhgus

with rogard te growth habit, morpholugical faatu!‘l)e,
tribution, it is important that these distinctions be Bleatly'd'nfine‘
and understoed, To obviete the confusion which has aFtan arisen, 1A -the E

pest, a comparative description of both spesisa has baen preaentady
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CHARTER 11

DRIGIN AND DISTRIBUTION

Before proceeding with a study of yellow nutgrass, it
ie hecessary to elucidate ths sxsct origin and deecribe the current
distribution of the species.

The eerliest authentic records are to be found in Che
"lobs Capensie® in which Thiselton-Dyer (1900) lists & number. ar‘k
the -sarly potenists who hed resorded Cypstus aaculgh\‘fuul, Baded E
infornation ebteined from the Diviefon of Sateny, Pretaridy i
chiranolegical sequance of thesa collsctors wers as rqllniim- B

a). Krauea (1839). Near Unlass River, Natal.

b) Buchanan (1875). Between Harriemith snd Leiiba,: Grange
Free State. :

@) Re mamn (1875-1880). Pretoris and Houthosch; TraKaveals
) Wood (1880). Kaffir Kraals :

e) Tyson (1882-1886), Mlarahes near Clysdals (Umzumkulu] am
Griqualend Eest,

It is pertinent to note that in his "Flora of Trupiﬁal N‘l‘" :

yor {1902} alag that Cypetus aaoulantua ‘i Rniiaald

to moet warm countries in Africe. :
Besed on ths records of the early collsators, theps'ie

1ittls doubt that ysllow nutgraes is indigenous ko South.fiftica

#nd that the initiel source of inf niike ot 1
weed species, is of internal origin, There iz soms roog for upsaulatinn

oo the end migration of yellow

in South Africa, Tha tuber, hecauss af lte wwluable foud reservea,
served s¢ ~ femine reserve fog moet APrican tvibess For thia :aag;:p,
4t 1o possible thet the orlginel intraduction of the epecies may
have been sssociated with the former migratory movamsnts of the Banty
1in-Southern Africs.

The earliest warnings of the dangers of nutgraes invesions
into oultivated eites are attributed to Burtt Davy (1304) who,
in his report to tha Trensveal Depertment of Agriculture, mentions
that "nut sadge or “efnohes” (Lyperys ssculentus) le establishing
itsslf in orchards, gardons and farm lande, slmoet throughout the

Transvasl, but usially not in greet sbundensa®,
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In his description of the South APrican Cyperacese, Schonlend
[N

(1922) briefly menticns that Cyperus lentys Schred, is &
weed in the coastasl districts of Natal. For some inexplicsble resson,

[ .
has not bed both ulentus end girotund#in his

piblication.
iisting the plants to be found at Frenkemwald, Glover (1837f
has grouped these according to their respective habitats. lnder’
disturbed sregs {61d roads afid 0ld ploughed lands), ha Hentidne Ehet
the first floral inhebitefts are usede sUch ae ngstas, Ammnthus("
but mékes no refersnce to_Cyperug esculegtus 1nvud1ng such: eitaey
On moist aites, water holes and gater coursss, Glover statis hhqt

L. ) ;
C.egculentiis’1a Praguent to ebundant,. shooting, in Septeéber’  flgue

in Dacember to January end setting fruits and saeds i’ Janusty b
Februery. The moist aites, which are quitefawiliar ah-ft’unk‘aﬁ
caused by the approach af ouklip (iran spshuinxide or nodUiar an;
to within e few inches of the surface of tha soiiis I Tedriy’ éeaaun
the inpebvious layes acte s e raservolr and Kedps the it vary, Haid
almost throughout the yesr. : E ,
In his subdivision of the early stages of sectndary suééeeqi
(subsere) on the sandy soils of tho Transvasl, Devidson (1960
statas that tha Ruderal Stage consists of annuel maade,mmly

Geaerii
dicotyledons, buh also includes Eleusine indicﬂ, Pmli"ul!l lagvifoliumy
A88VRLOI I,

Seteria pallida fusca e Cyperus eaculantusl.

In an attempt to explain the reaschs for tha testrintsd;éunflﬂss ot
nutgrase infestations in the Highveld Région, 2 number of pertinent
climatic and edaphic Pactors have boen investigatad. Cyparecess ere
generally a hydrophytic group (Holmen and Robbine 1947), uhich have
sufferad @ sonsiderable marphological reduction and specializatisn
in ecquiring their pragent amphibious xerophybic mods of 1ifa
(Plownan 1906). Schoniena (1922), mentiors that the Sauth Africen
Cyneracese ave particularly rich in species uhich grow in localities

that are subject to periodic intense drought.




B

From the anatomical studies of Rheinhold (1942 b}, it would appear
thet Cypsrua ssculéntué‘lﬂakn protection far the stomata in the lesves
and the pellisede tissus in the leaves is not differentieted. Thie

ingicates that this species iz a shaede plant adapted to moist taéiuns-
The epidermis of the leaf iz modified to act as an efficient water
Jeckst, enabling the plant to survive in drier babitats. Rheinbeld
{1842 by Pound that the outer tangential ualle of epidermal cells
are cuticularised, The redial and inpei tapgential walls are vary.
thin - & neceseary tondition whers an importent Punction of the

is to ect as @ water Jacket.

Notul + thees o nodificat yelibw
nutgrass ie primarily e hydrophyte (Glover 1937), .and s uuréory ‘Blatice:
st the prinoipal ases of infeotation in South Afzice evenis e
tendency for concentrated distribution in the higher m;nfan arsas‘
(Figura 35 ). Thass inoluda the Eastern Highvald and Eastyrn nunga
Fres State,sections of Natal end Criqualend East, as well.ae;tha Natel:

Suger Belt, This distribution pettern is confirmed by Séllechsp and'

Hattingh (1956). .
In his description of the macro-clifiates of ‘the HighVeld nginﬂ,

Baier (1963) hee dealé sxtensively with the principsl dlinatological
veristions betusen tha four sub-regions. Baier has establishsd thek’
39 pareent of the Highveld Region liss at’an eltibuds of.abidve.§ ot
fost, and that the climats, particularly the distiibutiah. of Feinfall’
and temperature, is clossly related to the pattern of topagraphys.
Lowsst maximum and meen air temperatures codur in the scuth-sest
and the highest maximum and meen sir temperatures in the west,
Furtharmore, 38,2% of bthe Highveld receives mors than 700 mm annusl
tainfall. 1t is, thersfore, avident that the climate of the Fastern
Fres Stata (altitude 5,000 - 6,000 Pest ebova sea level and aversie
smnuel reinfall 634 mm), shous a strong similarity to that of the

Eastarn Righveld {altituse 5,000 - 5,500 fest ahove ses level and

average annuel rainfall 696 mm).
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The climats of both these sub-rsgions, howsver, differs very merkedly
Prom that of the remainder of the HighvoldiRegtum. The arcaa of
sovere nutgreas infestetions wauld therefore wppees to bé mainly
canfined to the slevated, cooler, high summer rainfell sub-regions
of tha Highveld. Uherems climetit Pactora wauld appwat ta b pminly

responaibls fur the adaptation of the speciess evidence ©ill alad b

of ‘yelicw autgrass heve extended their.aress of distribution’Tabdely’

28 @ result of certsin biotlc Pactors {See Figurg: 35),

includes sands (Zestern Fise State), ldam serids (Frepkeniald) s
108ns (Bsthel) loams (Hapseontain) and Hesvy black ¢lays (Stands

Aooording to' Crafte and Robbins (1962), lou wihtsd-sdil

are for 9 ‘the tion of
yollow hutgress. Thess suthare state thet yeilow mitures,is o
throughout the humid tropice, but doss not bhriva uhate soily

subject to Prost. In contragt, Rahn ef 8l,(L962)y woriclng LA the-

fraszing and drying conditions. . Genarsily; the infested aréss Gf the .
Highveld Region are aubject to particularly svere rnusl Proets:
The distribution of nutgrass within the Mighveld Region thersfors

doss not appear to be ‘spfbotodby 6w  winter tampereturssi
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CHAPTER 3111

NEDIB]N&LI HUTRITIONAL AND ECONDRIC USES.
It ia not frequsntly sppraciated that, despite its troiblesoha
behaviour in cultivated fields, nutgrass - particulerly the tlbers -
hes been, and still is, extensively cultiveted by numerous soci}atia’s"
and communities, Wett and Brayer-Brandwi jk (1552), Killingel“andr
Stokes (1945), Power and Chesnut (1923) and Baughwan end Jamigson
(1923) have Téviewsd much of the pertinent litereturd uwibh'resdrd b
medicinsi snd distetic valus, composition, humsn Pdod of ‘Antmsl -
fesd, beverase and sconomic Uses. The references; all of “which ¥fs
%o the tuner; eTe voluninais, and no atbempt hes basi idds:to veproddo
the entire survey. A brisf sumary of tho literatire Vh:ea'ther’afu(eA i
been. conpliad and to sinplify the peesentaticn,’the dsta (T b

grouped according to specific end-usaga.

A. ARTIELE OF Foop, RN

The tubers of nutgrass, with a flevols somsuhst 1iKs. thet
elnonds, are comonly kndun under the Spanish nema of Mohifes™ bist, |
also as "sarth sliond" and "vish nut", and in French as "Souchet i
somestible” or 'smands de $errs”.  The: sdibls tubsra ara said to have
bosn Gultivated From the carlisst tines in Ttaly mnd Nakth Africa..
In Southern Europe, the tubers ars used as & vegetable. Roasted. and
ground, nutgrass tubsrs wers used ss a substibute for coffss and cocoa.
Sush & preparation use knoun &n Germany tawards the middle of the 19th
Cantury as “mandelkaffes” { slmand coffes). The nutgrass tubiers
contain fo alkaloids, caffeine or ssparsgine.

0n the Gold Coast markets, the tubers, knoun es "tiger nuts",
are sold For chsuing, or in srepesing the whita, jelly-like tiger
fut milk pap, and as » famine food, In West APrica the tuber is
cultivatod @s & swestmeat.  In Northern Nigeria, the Fresh nut is

eaten rew, if of rich guelity, but usually it ia roasted on @ pen with

sand.
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8.  BEVERACE

Power and Chesnut (1923) refer to an illustrated article
which deels with tha development of e sizsable industry. in. Spein . to
exploit & summer beverage mids from chufes. This industry is allaged
to have been of such importance that thousands of parsons gained thoir
15uing tharehy in thosa segions share the meterisl for its wehifdokuFe:

wes ocultivated and collected, Tha beverage is made at a chuferid
and sold et horchate stands end by meny ambulatory selesmen..” Fas

the praparatlan of tha boverage, tha nutgrase tubers afe Firet whshad
in cylindsre .uf uire netting by means of & continusls flow of oaber;
then subjocted o praseusa and the expreased wilky 11Auid, thion
apparently contains the fatty nil in an emulsified state: ,.a Piﬂﬂlly
cooled or frozen, churding to the Spanish Cumaruial arfice '1“ Suuth‘
Africe, tha popularity of this drink has not waned duririg 4Erasem: tinig.

B the Gold Coast, the roasted nuta acs ground snd satved o
produce a Pine mesl, which 1s added slong with ‘sugar to mhst da 3

beverage, or even eaten dry.

C. MEDICINAL VALUE

Ustt and Breyer-Branduijk (1962) cite the henefits -af -
utilizeting ‘the Toot, Tha Zulus chew ths oot for Fellef of
indigestion, sspecially uhen the condition is accompanied by Fetil
breath, The Chinese heve sed the plant @e & stinulent, stomachicy
sedative end tonic, The absence of alkeloid and caffeins in tha
tubers suggeste that the valus of the tubars ig distetlc pathar than
medicinal.

Dy ANIRAL FEED
Power and Cheanut (1923) cits a reference which indicates that the
chufa was introduced into the U.S.A towards the last querter of the

19%h Century as o hog feed.
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Chufas dre usad to fabbten swins, but produce o soft carcasa

which must be hardened by feeding corn. During 1941, 172 acres of.

chufes weré dug end 7,072 acres left in the Pielii for hogging uff -

Florida (Killinger and Stokes, 1946). The chufas are Aot regarded 4s

a problem as they are easily eradicated by hogging GFf &hd shan by, =~
tillags of the sus 'seive crop, Poinar (1964) reports. that Cogsculsdtis

1s regarded as a valuable source of food and shelter for uild 1iF6

the U.S.AW

€, - CAMPOSITION

1) Jubers

The tubers wers anaiyaed by Powar snd: Chesndt (1823) ho g

amounts. .An enzyms, present in anly very. smsll quantitisi gapakl;

slowly hydrolyzing aiygdaling wis aleg. Feporked..

2} Chufa 01

principally. the Glycerid of oleis actd 73:3, folldued by the

of palnitic acid 11,8%, The ysllow-gold;’precticelly cdourl

rysambles olive oil in quality.

F. MISCELLANEDUS USES

From the aforegoing, it is svident thet the chufs pil, somdgime

knoun s sedge oil and, in Germany, as esTth almand il (Erdmandel¥l)

could be used for the same purposes ss ollve o6il, both @s food-and-far

the manufacture of soap, In Italy and Egypt, the fatty oil has heen

employed for this purpose.
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raizomes end tubers.
ate: Figures 3, 4, 7, 3, 5,
18, 20, 21, 2z, 23, 25,

36, x 3L

Cygerus esculentus L. ~

Hature plant sith umbel

drawn by: “rs, J. Sriffiths

12
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LCHARTER 1V
COMPARATIVE BQUTLINE OF C,ESCULENTUS AND . C. ROTUNDUS

Conelderable confusion exists regarding the identifieation of nr’u{iv'
differsntiation betuwsen ths two mast important nutgrass weed ¥fecies.
Bocause tha two Cypsrue spedtms are sn often mistsker end confussd.
the fisld, a comparative guide hés besn compiled, outlintng.-major:
differences relative to tomerclaturs, merphological r'n'c.;nag

of reproduction and distribution zones. The classificdtion’ig

t SneDyé

boh localk end 11t

Rhagnhold (1942 & and 6}, Ou. Praez (1544); Ballu (3946) Ki:

&nd Stokss (1945),Day (1953 &), Day and Rusisell {1965), Wld

Selischop and Hathingh (1956) ahd Rahr. st.a1-(1962).
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FIGURE 7:

Cypserus ssculentus - dormant tubar.

FIGURE 8: Cyporus esculentus - Suollen tuber
with doubls verbical rhizomes,
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Cléssificetion of the Orgens of Nut

The nomencleture usad by certain authors in respect of the

L. . L.
underground orgens of C.ssculentus and C.rotlngis is cenfusing.

A number of autho:s Tefer to nute, nutlote, coria and bulhe when
daseribing one and the ssms uUnderground orggni For example, Eames
(194&}'3‘2 t5 corme; Du Prapz (1944} mentiond bulbs, while Killinger

and Stakes (1946) describe tha argans as nuté. - To obfeln s corsdgt.. .
claseiFicatian, the descriptians.of various underground brgans ad

presentad by Holman and fobbins (1947) ere given belows

1. Bhizomes. - These ere clongated, undergi d, hakizentel it
generally aching as storage crgans. ;
2, Bulbs. A bulb consists of @ sfort, Platbened or dist-shipad
underground ;ztem Upon which are borns flashy ecele. leaves r1) lod
stored Foad. The reservs carbihydrats of mas bulbsiis ot gt
but’ sugaze. :
S, fomm.. A com s o short, solid, vertical, enlarqed ;
stem in which Pood s atored:. Corme ars usuelly Flatraned Fromta
botton ant bear-a dllster of thiok Pibrous roote st.the Lowst, sids
s tuft of Zoaves on-the upper side. They differ:Fsom Hulhy bringi
in being almost entirely mede up of stem tissus, uith ralsbivaly f
scale loaves. : . ;

4. Tubers. A tuber. is a much-snlarged short,

stem. Tuberse differ From thizomes in'their stouter fopm,” theif
gonerally shocter internodes end the ususl abssnce of rosts. . Tha
are comanly produced at the ands GP shizomes. -

fhe suollen underground orgsne of nutgrass should this be

ragarded as tubers , and not as bulbe or corme.




FIGURE 91 Cyperus rotundus  tuber wibth seversd,
connecting rhizoms
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CHABTER V
REVIEW 0F LITERATURE ™

A+ LIFE HIGYORIES STUDIES

1. Baed.

a) Visbility.

Rheinhoid (1942 a) and fes (1951} steta thet tha Prult (iedese)

of Aubgress 1a cateied with an oxtrensly hard) thich eeetcosts Dotmarcy i
of the saed mey bie broken. artiPiclally by ncid trestment.of ‘the ssede;

a f t in actd,

90 gercent that tha, PR gerid] ‘l;:l.rnn
abtained wheri the sesds oze aceked. only An uater s due %q tha extrdn
hesdnass F the oost shd ot ta.ady Leok of Yisbiliey, in tha ens
1teslf, . i )
Results published: by Justice and Bhitehewd (1945} vaisel
nutgrass ‘ssed soun im sterflized soiland kept in _a,gga;‘ 6
20% to. 30°C fatled to emergs uithin o period of 3 menth
betusen blatisre and.kept in the oreshhouse: UNdsr. a1nil

geve, 79, percent germinstion within 4 monthey - These workers: b

produced, - teproduction of Cyperus: rntundu&a;;aed 18 :axagiy;l unt
portent, :
A comprehenaive study of the garmination of yeils
Was meds by Rehn et al.(1562). Their Fesults shou tfiaty
1) Thars wes s highly positive corvaintion batuasn aged . i

germination end waights

~

Gernination did not take place when tempsratuses, Temeined

conetent., Germinmtion of the sesd is Pevouréd by :

alternating daily temperatures of 85 - 95° for 8 hours and

20°F for m '

3) Acid treatment (concentrated sulphuris acid 2 - 10 minites)
increased the germinetion from 72 - 90 percant.

" 4.8, In soveral casss reerences in Tespect ofC.zsbundus heve

been cited where corresponding data for C.geculentusy.
Le lecking: i
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) Exposure of sead to 0,2% ethylens chlortdrin snd

poteasium gibbersilats

also took place without specisl trastment.

35,

Seed germinated better on soil then on Filter papsr.

L]

Light or abssnce of light had littls sPfect on germination
uhen temperature conditions wers optimal.

7

Seed sxposed to EPTC vepour, germinated uell but showsd

dammge shortly thereefter {(Sse Tabls 7).

o

Late harvested seed gave a higher percentage gemmifiations

3

Dry seeds refrigeratsd st S6°F for 3 years, germineted na;
well s8 e campareble group held at rooh.temdratury, -
) Brosuotson.
The repraductive patential of yellow futgrass by seed-hi 8
seported by a number of investigators, Hill et als(1963a)reporte ‘qhut
8 singls ssedling developsd dnto e sténd of plents thet produged 2
90,000 sseds with & germination of 5i%, High seed pr’nduni‘.&yoi’l B a3
to be masociated with young, repidly growing plents'and wai véky low..
in denes, undistusbed stende.. Juatice nd Whitehsad (1946) Folnd.
that twentyfive inflovescences of yellow nutgrama yialuaa‘m;zlvmb <
sgeds uith en avsrage germination of 75.6 percent, br the equivelent :
of 1521 saedlings per inflorescence. ! B
) Longeuity
) BoXiui(1946) - Pusnished data as to the longevity,

certain used seeds otored undst ordinary leboratory conditioniss "the
longsvity of yellow nutgrasw is given me 20 yers. |
2. Tuber
Rahn st a1.(1962) heve mads a systematic study of yellow nutgress
tubers. Their results may be summarised ae foliowss-
{2) The tubers are vonfinsd mainly to the top & inches of soil,

$hoots mainly emerge from tubers located in the top 2 inch.:

layer.
[£2)

Freshly harveeted tubere appesred to be dormant and neither

cengtant *¢ daily al of induced
Storsge for 1 menth at 50°F incresssd the germination. from & tb

94 percent.
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(i1i) fubers overmimbering germinated setisfactorily.

(1v) Potassium thicoyanate end thioursa brake the tubdr dormancy,
rasulting in up bo four vegstative spraute par tuber, but Taot
and shodt grouth wers retarded after germinatiohi EPTC
prevented germination of the tuhers without killing them, whils
atrezine did not stop germination but eventually killed ysung
plants, Herbiaidel chamicals did nob kill dorment -tibewss

{v) Rate and percentage of germination of nutgrags tubsrs was grsa;‘,lyf

rédunod by heavily conpected 8oils. :
(vi) Exposure of nutgrass on the soil surface ty Fresiing end Aaying.
during winter reducsd tha parcentage g&o;mﬁen but did ot
%ill the tubers.

(vii) Tubere last thelr visbility betuasn 13 - 22 manthé. : Obsesvakions

mpre than tus years,
{viii} Tuber produstion wame hastensd by & shurt photoperiod at th’
expenss of topgrowth, Yubere are produced during .plant.
maturation,

(ix) Reduced Light intanaity reduced plant size, Pormatioof til
and vegetative shoota. S

(x) When light intensity wee high, lowsring of the safl tampécati
erom 85°F to 65°F reduced tuber Formstion greatly, but het
sffect on vegstative shootes i SR

{#i) Incroased soil moistura lsvels incrasesd the grouth of: Hoth ‘tops::
and tubars. :

{x17) Hutgrass prodused sgually well at pH levels of 5, & end 7.

{xiii) Fertilizer spplicetions the af aut

fles (1951) reports a case of fully mature tubere which webe femovod
from flouering plants at the end of October and Kept ari molet Filtar
pager in a petri-dish in the laboratory, The tubers remsined dorment,
t411 the end of Fsbruary, after which 85% of the tubers eprouted.
Rheinhold (1542 a) Pound that plante grown in the greenhouse did net
produce tubars till five weeks after shooting abovs the ground uhereas
tuber profuction in the fisld was much more rapid. Investigations by
‘this author revealed that the mejority of the tubers 1is in ths top &

inoh layer of the soil; that the tubers contained food ressrves



FIGURE 10: MNutgrass rhizomes infesting potatoe tuber.

FIGURE 1la) Nutgrass tubirs

implanted in potatos tuber.
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aufFicient For the produstion of en average of Pour shoots when
st facted to repasted clipping; thet exposure af Fhe tubers to
laboratosy air For 10 days killed ths tubers,uhile direct sxposuie &o
the dirsct suniight killed the tubers after 5 days; e temperature
of 50°C far B hours killsd the tubers efter two hours.

L [
The effect of sxosure of Cogsoulentus ‘and C.robundus bibars

to dry air and dey soil in the laboratocy "ﬂd under Pisld cunditinns thge

studied by Day and Russell (1956). €. rotundus “tubers' wore TeROSly

killed by drying in the open but yellow rutgrass tubbye survived

prolonged storage.
f nutoras plants derived from tubors. The popuistiof danait i risi
uppak 6 inches af sodl) b 800,000 plshte par sors.

7 feet in diameter. Tubers in

95 parcent, Tubers planted ir silt losm eaat depthe of 1% in
froduced more tubers per plant than tubers planted in sénd or ot &
dapth of 3 {nches. :
The response of nutgrass to specemsnt and Fertilizer ume
investigated by Killinger and Stokes (1345), - Chufas yieldad sost whd
groun in 2 Pt rowe with 12 nch speckng o in 3 F& Sous With & 6 Snch
spacing. Marked yisld increansh in botl tubes shd. heyess ohtagnsd -
uhen Gartain Fertilizer mixtures wets applied.
Hetl ot a1,(1948) report that on an unlined Cynodon dactylon g
turf plat st Feankenuald, where the continuaus uss of ammonium z
sulphate hed greatly increassd the scidity (in some casss to a pH of.
4,0}, the gress formed @ poor caver and Watergrass (Cypezua pp)
invaded the stand. Uhora 1ims wss epplied and tha s maintained
above 6.0, fie Cynadon degtylon wee able to keep tho woeds in chack.
Hall ot al.(1956)attributes the survival of the nutgrass to the Pact that

nutgraes ia atle to grow in en extremely acid soil. Under fisld cnnditians
nutgrass rhizomes and tubers penotrate potate tubers, rondoring them

unFit Pox marketing, The grading of nutgrass infosted potatoss in South
Africa is described in the Goveznment Gazetto (1945},
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FIGURE 1lp: ‘Mutgress tubers and thizomes imbedded
in potatoe tuber - cross section.
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8. CORPETITION

-3 Influzngs of Nutaresa in.the:Field.
A numbar of fleld tests heva been conducted under Highveid

conditions, at Frenksnweld and Bapefontein, to eatablish tha ceitiesl

peried during uhich weeds exert their moet depressing effact on maize,

The used population in thess triale conelstad of & nutgrabs-annuAL

grass complex, and the were ted undar sold o |

moisture conditions. The resulis of thess trials may be brisfly

sumnarized as followsir

yield but, s from the Bth wesk, 18cK of ueed Gontrod brotight Bhe
stouty docline in grein’ prodictisns ‘

Similar results were obtained in an

grein yield. :

The sbove results were confimed in subsequent tridls chAduct
at Bepefontein (Fisher and Stiven 1988):" - Weedad and’ uhuseded
conpeting with a mixed stand of annial grassés ani nitgras préduged
about the seme emount of dry matter up to the sxxén wéek ‘after
emergence, after which time the produstion of dry matier in £he it d
maizs dropped sharply. Furthermore; betwesr the Pifth and aixth’ imeka,
the wesds began to make their gresbest demanda on Feiod nutrisntey * &
highly eignificant correlavion was found between the depressed maiza‘ m;
weighta after the sixth week and the smpunts of nutrisnts which the
weads took up after the aixth week. The importance of nitragen b9 -tha
maize plant wee also demonutroted, for whersae ornly ohe puund of
phosphate was found in every 500 lba of dry matter, § lbe of nitrogen

uas found in the eame quantity of dry mettar.




2, Plasg Joxins.

Literaturs on the role of taxic sutistances in ths compstition

between higher plants has been wk-~Viswad by Oenner (1950), Birmer
(1960) end CraPts and Robbins (1962), In tha caem of sich mutusl effects,
far whick products of plunt metabuolism might by held responsible, ghé
torm Mallelopathy" has been propossd by iartin and Redsmactise (1960}
and the tarm "keline" by Grimmsr and Bayer (1560) for the substances
Tormet by highet plante uhich sre boxic o dther spaciés of ighat
plants., g
The evidence that has mocUmulated on the eoalogplcdl iigﬁiéﬁ'canua
oF thess plent toxine, end the role that they play in the dfstribution’
SF cortein apsetes, has been laxpely oircumstantial. ALtHbugh-any”-

obsarvations have besn made end fyputheses érected on ‘the ARbiRa. af

In the mejority of reported cases, it has been -shown tl

ro0ts and other organs' in the e0i! give off eubstences Whish are’xic

revealed thet toxic subtances are uasfied out of Caneling by rein-uhil

in turn, reducs the yield of flax, :

The investigetions of Le Tournaeu st ul-(lsss)' revedlnd that
stesilizod, filtared water extrects of 23 spauie;,;ap;a;a;\ttné 8
Pamilies, were effective in inhibiting uheat gesmination bub L.su'ax;}
did not inhibit pee germinetion. Extracts of crop apacxes‘(muzs“ and
uhest) appearsd to'ba as inhibiting @e extracts uf wead spociess In
moet cases, inoreasing tos amount of materiel extracted, resulted in
increasad inhibition.

Lo Tournhuew and Hoppetone{195?) proved that aqueous extracts o

leaPy spurge Foliage and chizomes

affective on wheat and pea seedlings. Treatment of the equeous extracts
With Norit lactivated carbon) removed most of the inhibiters Prom the

salution. Results showed that peither pH nar cemotic pressurs wes

respensible Por the inhibition,
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pHAs OF the extracts were-sl] in the fange of 4.9 - 6.8 with the
majarity Prom S.1 ~ 6.0, Furthermare, She enount of inhibitor ey
depend an the etsgs of maturity of the collasted plants.
Fheows

The delsterious effects of guackyrese (fgropyron repena) on
other plants hes been widely studied and bha felevant literaturs is e
Vieusd by Crafts and Robbine (1962) end Ohinan and Kommedahl (1964); ~ :
Considerabla pvidence has besn published bpn .the delateritua sffast of
quickgrass, or its reeitues, on tha growth of cerbain plants.  Houever;
o one hes' Lselsted end identified ohenically sny subatence ‘tht der:

rveproduce the sffect of

or illugtrate that 1ive

affects other plante by the of a phy

Ohman and. Kemmadehl {1964}, - The letter stats that the garly reporte "
uare cohicerned with phytotoxic resulte abtained Prow dead fater

mey have resulted ir wrong inferencess

Kommedahl et al.(1969) concluded that the gPPect on.orop. plents mas

dus to & conbination of tokic By the

invasidn of the.crop plants by esil wiesd Laies’ R aoke
by thees suthors shoved that 3iving quetkgrass planty aid, tEsidies: Pr'x;m :
dead ores, seversly. injured the yuung séedlings-bf crop plaﬁtar. . uhnﬁ 4
and Kommadahl (1961) confirmed the firesmnce of toxic subsbennsd ifi tha
raots, ‘stems and rhizomes which raducsd the-ssadling:length ofialfal
Wsbank {1960), howsver; could Find o’ dvidence of shy -
appreciable grauth Inhibitien when epplying leachetes of Toots miid. " °
thizomes of quackgrees to youpg plante of barlsy, wheat, kele arid’ tomaid,
or wher growing sesdlings of raps and turnip in closs buritect with :
living n.ragana'rfgzé. Sometimes grouth wes stimulated by ths
Leschates, -

Ohyan end Kommedahl (1964) uete later able to.denokstrets that

whan wee groun in with lu. orne or ocate in'a

root solution exchange apparatuc,which cllowed both plants to compste
for nutriente, but eliminated competition for light, water snd space,
chlorosis and stunting of the crop occurred. This wee dus to the

greater ability of guackgrass to withdrew available nutrients, sspecially

nitrogen, and 5o 8 less extent phosphorus and potassium from the nubrisnt
solution.

o
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Whan N wes. added. in' combination with Por Kjer beth, no ehlorosis ox

significant reduction in dry wsight of lucerne sccurred. Biosssays

¥ailed to revesl a phytoboxic substance in the nutrient solution or

living rhizomes or roots. Welbank (860} reported that although there

is no of a toxin, ibi may ariee when root end rhizome

PReavs
residuss of f.repans erc incubated with soil. Ohman end Konmedahl (1966):

explain thig phenomenan in terms of a high € : N ratio, with consequant

tomporary deficiency of aveilable nitrogen.

(1965}, He rspurta thdt when cultiveting the plant i - sams 5z kh

medium as C.rutundue or by eulturing the pient in & cultul‘al msdiu

L.
containing font exudates from C.potundus,” strong evidence wde gained

[~
that tha rost exudates of €.rotundus moat prubﬂbly uantaihed “&gubats oo

ar substancss tuxxc for the growth of Zea mays an4 Viane gmen 25' »t

The C.zetundus plants wase replacad svery 14 days and’the oultl

fed with Hoagland's solution.

Selsnur lycopersicum wes only elightly influshosd: by c.mnunduul.
L

Beshoff alac found that when yione sinensis and Ze s

ik
cultuped together in the same medium, the growth of tha Zge mays was

retarded, . If cultured togéther in ssnd culture, Uigne sinensis el

stimulated the growth of Zea mayel.

The only aveilable record of ‘gfowth: :, inhibition studies with

yollow nutgress wers reported by Tumbleson (1960), uho foudd that

washing of Pall harvested tubers in celd water, increased the eprautifig

percentage of tha tubers From 10, to 75%. The water extracts inhibfted

tha garmination of nutgrase tubers end sesds of alfelfa, red clovar, pess)

soybeans, barley and osts.




C. _TILLAGE ANCE SUETIVATION.

1. Tillags
The influencs of field tillage practises on the survival of

L
C.robuidus has boan investigeted by numerous woskers (Andrsus 1940,

Smith =nd Mayton 1936, 1942 end Day and Russsll 1955),. ‘Weed cantral
wes achisyed by Severing the tubers, ensuring tHat the lattar temsln in
the try eoid For &t Tosst bne month (Andrew 1940). - Ploughing &t .~ .
intervals uf’ thres weeks dunify tuo succssslve ‘grouing seasons arad at,
£, rosundus (smith ahd Meyton 1942), Dey and Rusedll (195%), esta 11
thet. dlacing at ifitervals of thres o Four wseks Undss doy Gordit
was filghly effective in Willing the' tubers, whoreds meiet billege.
not ‘Givé sonfrol. This tillage programve eimsd at contiol by drying’
out the tubers, would not appear to be applicable ts.§ ) h
view of the reeistence of the latter to pmiangad starag
dry ‘conditions (Day and Russell, 1955). ’ o

In Sauth Africs, bath Dy Presz (1944} isnd Sellschop:af
{1855) ‘approsched. the nutgrasa cuneﬁl Pprogranme: h—'mn he, £
ing ‘and BXposuce podnt of vieu,” Du Bresz (ag84y 25 oF -Ghe. Dl
the ohitisel staga of Cisseulenitusie. reached Whah o young: by
immatuce and tendsr, and the 014 tiber his 1ot its sprnutingA
This porthd, shich lasts: Poon Dessnbiar unkil Tate 1h Jandas
as the weak link in ‘the 1ife cycle of yollow nigrase. '~ Accordl

Du Prasz, Lproating eRd oxpasre b6 Bhe BN UGOLS Tesul. iR

vertality. Dietisbarice st fiouering 16 alss redommsfided in Susziland:

( Bron. 1963 and by Sellachap and Hatiingh (1955)

Ssilschop and Hattingh (1955) however, .see the salution in tema
of dry uinter ploughing and the éxposure of -the tubsrs to' the Gold mnd -
drought.. ' Rhatnfild (1942) housvar, Found thet winter Fellouing & -
{ploughing at monthly intervels) did not prove bensficial...In"the
successive summer following: on the winter ‘treatments, there were no
eppreciable diffarences in &he nutqiess papulation betuéen strips
plaughed tuice in winter (May.snd Septamber), once . month throughout

the .winter and unplougheds
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Rheinhold found that these winter i the
of the nutgrass uhun cospered with the density of the previous season

She postulates thab this trend is dus to a scatbering of tubars thyough

3 iR tha Fisld and the stimulation of more tubsrs to shoot. The same

rosulte wore obbained by hand digging of infestéd plote during winter;

T B g in uhidh cdde, plote which wsre duj over morthly throughout tha wibten :
were mote heavily infeésted than thd Eéntral plets,
favly, shellow end reletively frequant cultivation -'af intervsls. .

of about three wesks - preferably when the esil is dry, by “iBens

superficiel cultivatore, e advosated by Mes (A91). This programma.

is based on gevering the vartical rhizome below the sbil surfacsi

The significance of tuber formation with short-photoperiods::

and ite influence on tillags contvol in nutgrass, is siphsaigedfy -

Ratin st al+(1962). In & of £illags S48

ifmportant to prevent grouth of rubgrass plants ‘during tha Pall menths

fishn et elereport that tubers which gevmingted lats in the. geados.

produced 1 to 3 new tubsre withif ‘thres wsske.

2, culbivat!iun Practices.

a) Cover and emothst crope.
In: the seledtionaf Pield craps which can compete with nlkgrade,

fet

4t is 'edvisable to choose crope which .ere planted in Tows

the soil ample shade (Sellschop and Hattingh 1955). Accardinglys

they an i plenting ion of maize;

asbala, sunflowers and the srect grouing voupea types: A 3.ft Fou -

spacement has & dekripentel shading sPfect ori the nutgrass, uHersde °

& 7 ft row spacemsnt dass not. The latter, howsver; lends itself:

more ryitebly to speedy and timely mechanical cultivation., Furthermore;

they state that unlese measures are successfully spplisd to eradicats

nutgrass before smeding, broadcast methads of sowing cannot be ragerded

8s guitable control measures. Buckwhest, lucerne end perennial ley

crops grow with the nutgreas with the result thet when the grass is

ploughed up end Pollowed up with @ cash crop, @ spvers infestaticn of

nubgrase may he expactad.



Rheifhold {1942 a) reports encauraging results with lucerne,
uhersds buckuhat end sunhemp did not affurd suttebls contrel uf ‘nut-
grasss Rheinhold suggest "thet the low lavel of nitrates which
lucerns is stated to maintain in the suil is & mor efféctive wespoh
egaifat nutgrass than the cutting down af light achieved by smather crops™s
Bralist and Van yk (1956) describa an axperimént in ehish
rsruuzar'érsaem‘ncs were applisd pre-planting to & lay grass,
(Eragrostis cursula),  This sita wés plaughed end planted td baize
fout yeers later. They conclude thaf it is poseibls o u’nnt‘rnl‘ rlitgrass
(spaciee unspeciPied, but presurably Cifogundus) in areble Fislde by
Ubilieing orops which ot woll meneged and fertilived.
u); Snothgring. : -
The usa sf strap, menute; saudust and papes niiich as & Méd
sradicating yallow and purple nubgrasa on o smail scals havs ba
investigated by Rheinhold (1942 8) and Palleck (1925} -Rhieinhdd

deecribes an experiment with doubls layer sacking botusen. rous

Pasgalum. APter heavy rTains, the sedges sgrouted through the

with uhich they were covered.

©) Grezing.

bean inveetigated by Wayton et al<(1945),

b, CHENMICAL CONTROL :

Prior to the advent of selective herbicides; the uss bf :ghems. is
Porf the oontrol of nutgress was confined to.s emall rangs of compolnds:
with restricted use. Dus ta low activity, shert residuel or-eoil
sterlising action, thase chemicals were never widely useds  Pallook:-
(1925) recomended the-applivation of eslt-or-essénic, oth of which
render the soil unfit for ocop production, Sodium chlorets 10 ~ 15%
proved effestive fur. the contral af nutgrass, but phytotoxio to

subssquer Ly sseded maize and Rhodes grass. (Rheinhold 1942°a ).
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Last ter derivatiss usre ineFfective (Rheinhold 1942 a). Tillags,
end 8 simultencous application of a 2 N Thincysnate sclution (Ce sslt)
gave cofitral of nutgrase (unspecified) - (Fromw 1942},

. Soil Fumigabion.

For the complate’ eradication of purple nitgrass; a numbsr of
soil Fumiganits provide an effective meana of spot trestment of smail
infestdtions; chloropicrin (Godfrey 1947), siathyl bramide (Leonatd
and Harris 1950) ahd 1,chlore~3,brenopropene’ (CBR) (Day 1953} 0
The applicatinh of brominated and chibringted hydroearbong, B0,
chlorebzomopropane, ethylana dibromidé and methyl bromide ss tsed
in the tobaceo nematode. control programnds in Southéss Rhiodss 3, ard
regarded as beifig the best methad of cadtralling W‘(mw .
1955}, Rahn et al (1962), houaver, report that methyl Hrofiids did nst.
kill dotmant nutgrase tubers. SRR

2. Phenoxyaliphatic: Acid Derivatives.

Numerous reports are aveilsble which indfeate’ that nutgrase’o
be killed by 2,4-D or NCPA applicationg. - It Gauld. asems howevrs
thet the doses recommendsd eve 00 High to give secnonie: control’ .

(Wild 1958). 2,4-D, in combination with aromatit 6il% Fartifie

with PCP, has been as & poat wtrol HeRsure
Pir nutgrass in sugar cene (Steudrt’ 1958). -Stowmrt recompends that o
maximum benefit Prom ane spplication a Fill Flush of weriBl nutgrdsg..

shoits shiould have developed dboud’ the soil ‘sufface.”

gives camplsts Kill of the suoculent ysllow nutgress bulb,  Alfond &nd.

Mentz (1953) stste thut a pre-smergance spplication of 2,4=D ok MCOR

] will control nutgrase for approximately ons month. After: thia period,

one or two ivations appear to be y to produce a good: érap

yield. Past emergence applications of the weedkillers hed no effect:

on an established crop of nutgrass (Altona 1958).

Bath 2,4-D end fICPA may be succesafully used to check nutgrass

if applied st rates of 2to 3 lte of ecid equivalen’ per morgen § daye

after maize, soysbsans or cowpeas have been planted. (Sallschup

end Hattingh 1955}, This treaiment destroys a large percentags of

the seedlings snd ratards the farmation of sacondary tubers, rhizamas

end roote. The.first applications mey be followsd by a second after
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six weske,. Ueing 14 Ib scid squivelent per morgen (1 morgsn =

2,116 sorsé); end épraying by méans of drop exma £o prevent injury

to the maizs,

In Watal, howsibr, Bizch (1964) folind thet 2,4-D did not affect

nutycess, except 1n-tho aecond ssason of tréatment uhsn it inoreased

the mopulation densitys

The effect af 2,4-D applications on the anetomicel modificatigne

Z.
of Lypetus rotundus;’, ie described by Esmes (1948). He' found that

leaves sré stimilated to mature at onos in stnormal Formy end: atéms

become abnormally maristemic under the etimulus, Porming abiorms:

tiesyes continucusly for some time or aé long as. the argan. or plaff

Gosnigll {2764 b). Paraguat has bean Buacsssl’ully 1nemducad inte: £he

tlatal Sugar ‘Boltf Thompson and. Gosnell (19637 Boshiall nd -

(1965 -a}+ Rates 5 2/4ds to-1 pint per Acre, applisd:

trestent, give a complste scorch af the.well developed. .J

The subsaquent Tegzowth of nubgrase is comparable uith thet ooRuERIng” ]

a7ter nose espensive hend useding. Tt perisd of affenttle cont T

has ‘bean incresssd 1n irrigated ceno by adding DU and/or bransoil

A peraquat/TCA m&xburﬂ

depending on the eoil typs (Gosnell 1955°a

hoe aleb proved affective (Gosnsll 1968 b).

4, Substityted Ursas.

Em:ly taets with Cill {Dotzenko 1952 end -Whitworth:1962) tevealed

« thejac
CBY st -16 ha—g/ﬁm highly effective for cantrolling established

atanwe of nutgrags.
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Evalusting tuo new substituted ureas in malzs, -,Fisher,.1S58) found
a differential behaviour on tyn eites using similar concentrations.

At Delmas (33 percent soil clay content} the weed population. shaved

na pattemn of ity 4o
uhersss at Frahkenuald tho increased doseges incroased weed osntrel
but proved phytotoxic to the meize at the high levele. Shaeta (1958)"
fousver, shousd & positive correlation betwess herbicidel toxicify. o%.
substituted urees end organic matter of the soil, cation axchengs

capacity end. percent-clsy, with organic mattsr eontributing more-4G::.’

toxidity The in ahy is

in terme of adearption of the chamical onto the -collokddd complexs:
{Harris and Gerren, 19§3¥. Linuren; & substituteluves with a'ghort’:
perefstence, vas refivrted to be 4ctive against the Polldgs o yellbw.
nutgrase plants 20 - 24 inches tall, giving.d Full.seabonts kill'of.
the tops, but the affectiveness of the chemical wae dullffiad::.
by ss little se 1/3rd inch of w+'wr being epplisd o the f;:l‘i,sge»
inmediately aftsz spraying (Hargan st al, 1962, ;
5. Chlorineted Alighatis foide ;

TCA and dalagop ere both well.knoun and -N;scti\(e gi-;n killsrs:
uith & mors Limited action on Cyerscean (Thompstn andfcwsnali'lgéz{.
Both compounds hava baen in uge foy some years with rather varfeble

recultg, *Uhen soil.moist) FX3 Bff

y trol

guess veeds and to a certain extent nutgrass (Gosnsll 1954 ).  Figufos-

12 and 13.
6. Propyithiol Carbemstes.

Larbanates,
One of the moat effective compounds ageinst nutgress, to bhave badn
devslopsd during the past decade, is undoubtedly EPTC (ERTAM).
This nompound is most effective if incorporated into the soil,
Hdatonposing after incorporstinn to relsase & volatile toxic vapour
(Crafte and fobains 1962). In pot sxpsrimants, ERTC incarporated.
Into the soil at rates of & and 9 lbs psr dore, prevented the siemiratiun

of yellaw nutgrass tubsrs for B weeks after which half of the tubers

wsre removed and washad.




26
These tubere eprouted resdily (Rahn et ai JI962).
‘Ine salective actian of EPTC hes been extenaively ifvestisated
iy South Africe. Visesr (Lgéﬂ) Hamonstrated that a blanket epplicat~
ion of 3 lba active ingredfent EPTC applied at the last discing of
seed bed preperation, will prevent the sprouting of the tubera for the
whole semson. lhenh maize is to be planted oh an EPTC-treated N.eld,
a delay of ans usek botuden EPTC spplications and plinting eppsars;
to be sufficiant to reduge to e minimum, eny posaible delgterious
Bffect on the germination snd growth of the meize. EPTC.epplisd in e

12 fnch bendt along the rous at plsnting sesulted in delayed datiags.

ta the young plants. Up to 6% damage wes recorded but most of the: -
plante vecovered completely end grein yields wers fiot radused when

88 Wuch as § lba ametive ingredient ger moveen vas appiied.” THis
problem of toxicity to maize is alleged to have h;sﬂ uv‘a";’:céms 4
{ Anon, 1965 o) by Pitking specially medifisd shode ta the oulbiva
Birch (1964), slew sepocted oxcelient contral oF Fitgrass With
pre-planting suil incorporation of 3 % 12 155 EPYE o a6ie; ‘wj.tr(
noticeatis fetrimentel effect to the crap. BE
The safs use of EPTC IN potatoss at planting: has héer’; L

demssiwtrated by Viaser {1060), Wdted of 12 lbe ective Ingredieot pe

mozgen, Which ie moro then double the racommended fate,did. not’Tadyce -

yislds (Visger 1961). Nel acd Ventar (Leﬁq\ have npa:t.ed axcellex\t <

control of g rotundus:

utien -dpp. & 1ba OF-EOTE-p o

potatees tuo weeks before planting.

7. Symmetrigal Triszines. S
Atrazine use foedily translecatsd through nutgrass plants faklouing”

sail eppliceticns to plants, measuring 2 - 12 §ncha_a, put dir{ ot anter :

ungarminated tubers {Donnslly and Rahn 1961}.
Under Favourahle woisture conditicns, 2 lhs of atrazine ger HIH.;E

provided practical nutgress control on e sandy losm (Vengria 1963).

The recommended rate for nutgrass control, however, is 3 - 4 lbg per

sore, preferably incozpurdted to & depth of 3 - 6 inches at plenting

if dry weather or dry soil conditjions zre antivipatad.
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Kitohin et al.(1962) found that on & fine, sandy loam, good control of
nutgrass could be dchieved with 4 lbs of atrezine per scre, mppliad
ore- or jost-emergence. Tu lbe, Fallowsd by § lbs post-suergance 18
days ldtar aleo gave excellant nutgrass control,. Hargan st al. (1962)
reported that pre-plenting applications of. atrazine to a bare soil
uste ineffedtive but post-smergance foliage applications, boupléd. with
discing were most effective. Faftig (1963) reported paor control:of :
niskgraee ulch poat-emerganos applitetions of 3 lhs per acre.
8611 and Gardner (1962) Ffound thet on a sflt loan, ,autgms‘n;

e touarda atrazine, grouing luxuridntly::

in ‘aress. yhish ofe yesr beFors had Teveived 12,5 lbe per. a6ra of EHis

material, while red ulovér and timothy were complstely aliminated.
21 1be per. acre, nutgrass still survived,. Ample moisture 's'u;{ply, ‘s‘es(;rad
neceesary For tha activatior of strezihes -Unsn moistuie 'c;:n_d} "

idaal, atsazing complements the depreselng effsct of Gorn g

forage oropes

In order to obtain satisfactory nutgraes ctnbrol with

reta of 4 ibs per acre or p Eglings i hec

{Seritalnan and Mesds 1962), Atrezine at rates ebets 2 Iha Fiowever;
precludos the grouing of anything bub corn the Pol )
Fink arf Floborall (1963) provide data gn the reaidual arracta aof
atrazine and sinezine, Four forage grasses and Pive forage. lgmtines :
shoued aduerss. sffects when planted in Aacil on 6oil trested with simezins
or atrazina in flay of the preceding yeer. Significent yleld Tedustions . '
cocurred with all crops Following tremtment of 2 and 4 lbs per B2OTE
of both chemicals.
The influence af simezine on nutgrass wea investigated by Birch
(1954) in Natal on soile with a clay cortent of 28,58, He f?und that

thn nutsedge wes not oontrolled by normal appliceticn rates of simazine

used in meiza.
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Applications of simezine ectually incremsed the nutsedge perceriiage.
simezine applicaticne are considered to heve prevented the asteblish-
ment of nutsedge from ssed and to have adversaly affected ths establishe
ment of nutsedge from tubare located in the zone of high eimmzine
content.

In Matal, Gosnsll (1964h)Jatatea thst atrezine end simazine under
moist condibions ar irrigation, hewe not given edequste control: of
fnutgrese whsh applisd pro-energence.

B, Amind triezole (Amitrale). -

This compaund has proved wany effective as o trensiocated “heppitidg: R
on & grest varisty of weeds. : -

Donnally and Rahn (1961) demonstrated that emiteols uas -

tsansiocated acropetally end bsaipstslly in nutgrase uhsn:spplisdts

of application appedrsd to be just belaw the tmbel.

OF the hetbicides soresncd by Rahn ot al.(1962) am;grula' e
outotanding chenical tested. The viability of amall and-large’ tubbre:
from plants spraysd with amitrele § Lha par-tcrs.-wes mavkedly

9, surfactants.

The eddition of » surfactant to m herbicide mey either ifcrease;;

decrease o have nn effect an the phy o prop of that !
. The eddition of ethoxylated, nonicnic surfactants..
in aguecus spray mixturss of OCMY, greatly increased its toxicity'te -
Digitarsa aanguigaxsxzaf:ﬁuwhuxter 1963). Bayer and Draver (1965) found
that enhancement af DCiii toxicity, spplied se a foliar spray to oet-
plants, wes not dspendsnt on type of surfectant - anionic, cationic of
monfenic - but that the speciPic surfactant and the concentration of the

surfectant vere important.
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Torplo afd Hilton (3963) stats that tha apparent ‘solubility in water

of otrazine and ditron was incressed whon a surfactant was added to- the .-

watedy

Hill ot al. (1964) studied the sbility of surfactante £o snhance :

the heibioidal of Fact of diuron, linuron and bromacil.  Temperature,

tumidity, drought stress snd concentrabisn-af surPackant-influenced the

foliar activity of the. spray mixiures conteining a dodecyl &ther of:”.

corditions. Applind e @ foliar epray 1n canjunction with sUifastants;t:

+

dtironproved more usoful 88 8 thin &8 4. pr tgenc

spray end was effective at lower

(Gosnell 1965 a).

Control. of yellow nutgrass.in. 6wy, with Lindran

and Hebblethuaite (1965).

E. BIOLOGICAL CONTROL.

Insgcty attacking nutgrees.

. . L.
sttacking C.gseUlentuband C;6kindys

Utena var. chryscs sppeare to be the most likely agent fox tha

biological control of both Cybsrus specles. It ettacks and ‘destEeys, bet

yellow and purple Nutgrass and ssome to be opanifié to Nutgrass,st lesst)

in Southern Califarnia.

Othor attompts towsrds biologicel control of nutorass hava ngt )

rasultad in satisfectory control, OF thess, . the Hawaiian introductlsn .

in 1925 of Bactra truculenta end Athegmpouts cypetl, gave a falr moasurs

of success (Poinar (1964).

Satterthunit {1932, 1942a and 1942b) descrives a lerge

number of curculicnide of the genus Calaondra which feed on yollow

nutgrass but also tend to oviposit and Fead on forage or grain arops.




A coouid Antoning aust 136 ek Fizst ded Cypsrua
rotundus in Hew Sputhy Walss ‘and leter. dntrbduced intn Quaenslest
(Sum}narvgxxa 1933), .- The insect sppearad “to work ePficiEntly anly-
indew iy a2l sonditiens.: Faure (1956) ‘has Teparted a th;‘i[;a specien .
callagted of Cyperua spp., uhile Foiner (1964) cifes, the disadvazy 5 '
“an’ehid; Gyrolinais cypetts on yaliow nytgress by Aipsle: .

. % hbtampte 40, sradisats £: otundy wikh fzér}g and ‘gegea
deseribad by, Wayten ot ali (1945):.  The Formar Uard.4res
eradicabing purple ;iu;gzqu From aell areas, : !

habits; fens were tnaf? cobive in afadicing:

“1870g. pees  Gesse: haiisver gsrs. only sffactive N4 en

“ta’cattons




EHAPTER VI
HETHODS AN0 MTERTALS

R - EXPERIMENTAL SITES

The axpaviments described in this study wsre-conducted st thres

locatiang, ‘situated on the Highveld,during the heticd October 1859 to

April 1965, . The Pield experiments were conoentrated on heavily. infPested

nutgrase  sitas at Frenkenwald, BEpsPontéin ard Bethal: " The Plsld trisls

at Frenketiiald ‘and Bapsfonteirn .were sonducbed .on arabld sites well

stlted Por Pisld oropping. The site at Bethal uas ‘unsuitabl

produgtidn, being hoorly drained and hecoming ‘waterloggsd. atter: haswy

Teihs. The textife snd compositicn of Teptesentstive’ soil-samsles

taken #roiv sach experinentsl site ate given i Tebla-li

TASLE 1

¢ COMPOSITION AND .TEXTURE \UF SQILS OF THE " L
EXPERIMENTAL SITE: :

SOIEL SWALYSTS FRRNKENUALD'
Available phosphate i
p.pim 9205 :
available potash (4 &,0) 0010
Avatlable caleiur (% Cab) 0,042
Total nitrogen (% N) 0,046,
Brganic carbon (% C) 08490
PH in wster 5l
Clay (%) - A I
site (%) & 10
Cosrse and fine sand (%) : 75

The two extremely positioned eites; Frankenuxid and Bsthgl,

ard opproximately 100 miles distant, with Sapsfantein soms 20°niley

from Frenkenwald. The three sites lie ut altitudes renging betueen

5,000 - % 300 feot above sea level. The winters ara dry and cold

with severs. frosts sccurring perindisally sufing the months Wey to

August. Nat inPrequently the apring rains fail, @0 that winter is

followsd By periods of drought, couplsd with rising temparatures.

During the summar menths,. the mean monthly maximum temperatures ranga

betwean. 25 + 28°C and the mean manthly minims betiwean 12 - 14°C,




Leborstory; alssehouse and open eir pot exparimants were carriad

out at frankenusld: Seed germsinetion studiss were conducted at tha.

Seed Tasting Stetion a8 of the of

Preforie,

B. -HETEGROLOGIEAL DATA

Rakimum and minisue glesshouse temperatyras were rétorded deily
for the period mid-Decamber until the end of APFil during 1964 snd
1965, The maximin temparatuve varised from 30%C to 37°C and the o .

nininm Pron 12% to 16°C. -During April, 1564, howevaps mingms

eunnst monthe, Botober to April at'f 14

1961 - 1965 are given in Tebla 2 yhers R.rafers to.

miliinetrs points, HS, daily halts of sunahiné end A snd

waximum end mipdmum sir ros b
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The meen monthly tempsratures recorded et 19 cm depth at
Frankenwald dver the peripd 1857 - 1964 ere shouwn in Table 3.

TABLE 3 5 NEAN WONTHLY SOIL TEHPERATURE AT FRANKENUALD
AT 10 Cit DEPTH (3.9%) PERIOD 1957 - 1964,

: HMINTH TEMPERATURE
JANUARY 20,3
FEBRUARY 2043
MARCH 18.2
APRIL 14.7
Ay g.0
JUNE 5.4
JuLy 5.3
AUGUST 7.7
SEPTEMBER 13.0
OCTOAER 16.9
HOVEWBER 19.4
DECERBER 20,2

Rainfall vecords in millimetres at Bepsfontsin for thé period.
1959 €111 June 1961, are given in Teble 4. Rainfall records:for geb

ars not availebls.

TABLE 4 : RAINFALL REGOROS BAPSFONTEIN RESEARCH STATION -
i . i

WONTH vean. -
1985760 | 1960761 |

Ly 0.1 o
AVGLST . 6 71"
SEPTERRER 1.9 5.5
0CTOBER 34.6 56.2
NOVENBER 235.0 14,5
DECEMBER 51,9 109.5
ANUARY 1.2 7.3
FEBRUARY 55,4 66,4
WARCH 5.1 0.1
ABRIL 62.9 68,2
£ 25 | 19.6 s
aUNE 3.7 19.3
SEASONAL TOTAL. 594.3 38,0
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c. FXPERIMENTAL DESIGNS AND STATISTICAL PROCEDURES.

The experitiehtal designs employed in thia study ere as
follous:-

1}  Complstely random designs. Laboratory, glasshouss amd open air
axpsrimenté.

2) Randomissd blocks: Fisld sxpesiments.

3) . Factoriels = Lebarbtory, pst end Flald sxperinentds
flust of the statieticel analyess wera cohdipted on an 1M 1520

coimputer according to etendard statistitul methode.

The statistical tests and compub smployed in this ‘stiidy

ere as follouss<
1}  Corrslations - Fertilizar expsziments,
2) Regtession ~ Fertilizer sxperiments,

3)  teTest - Inhibition studiss ~ Veriebls squered method
. {Patsrson 1539) :

4)  Transformations (Steel and Torris, 1960)«
4) Anguler TransPormations.Amplied to binbmisl date expressed as '

decimal fractione or Segs i n:of -abgd

method of converting dats to e percentage of maxfmif.and Lhen: cx_-ahsf—
Porfiing the percentsges to degrees of an agls has slso bsen uzed,

b) Sgueze root transforgebion: This mathod“of transformstion
uea engagsd whers the dats consisted of small; whold nubers or shaued
limitad veriation, €.g. Wesd gounts, piant nunbera.

c) Log transformation. This treneformation wes applied o thg

data where trestments differed vary markedly from one another, s.g.
weed counte, Whars zero numbars odcurred, the velue Log (% + 1) was
used,

F-Velues.

The anelyais of varience tebles with respsctive F significance
values, fave been inserted togsthsr with the oziginel date.in the
relpvant Appendix Tebies. Ths calculated F values nava nat been inserted.

Siginificence has besn indiretad hy means of single or double asterisks
w.are treatment verisnce . .i.aker then error verience end the calcu-
lated F value excoeds ths thooretical values of F for prabsbilities of

0.05 end 0.01 ra-apactiua).y. #.5 in main tables denotas "not significant™,
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scedlings on filte?

The L.5.D hes not elwsys buan calewlated wgere significence uss inslceted
by the F test.
Izengformeg data:

Where the enalysis of varience has been carried out on the trapse
farmed data, the tranaformed means have been tebulated and tha
calculated L.5.0%e for the traneformed date given, 1f upplicables
Tha latier mesns and L.5.D's have not boen dstramsformsd, but are
prosented together with the original actusl dati.
Exgerimental- design. ;

Simple field svperimental designs have been pl‘BfSr!qun thig
sbudy Secauss of rusafpks ereore of evecution Invalved With, conile

Certain i

of growers were purpessly wodifisd and Teplication -~xoluSsd: ta

he wiai~* snenee and superideinn of such trials without upse
ferrlng Cparabdpuel routine, HBetauss of ths standerd Fisld’ d
wiployed, Uas wetuel layout &f the plots hes bedn omitbed f“rm Al
aepiriments reperied in-this wludys i
RipatEidng,

fe pawertain whether enwironmshiel gensitions’puch da soll ty)

»v slimatic conditions cuuls inflwence the validity of experipmernte!
coiluslona From @ aingle expeilmants oectaln experimants wers rapeafed
over 8 number of yesrs anc-on severul sl bypes.

D, EXPERINENTAL 5!'(?41'»}5&&._.

1. Nutgrass Sped. o

Seed wes collected in the field at wathal end stored in air-tignt’

contsinurs at roun temperature. Sesds were planted 10G £0 a dish oA
F3%8r paper moistensd with tap weter in stinSurd 10 o pstri dishes,
¥or the Jacobsen arperatus tusts, the sesds wers placed on Tilter paper.
ik in disee and Fitted with bell-shaped tyaisserent plastic coverss
f30a Figures 14 and 15).
2. Nutgrass tubers. (Ses Figuro 16}.

Pot experiments were planted with sprouted tubsrs at equidistent
intervaqs unlsas specified otherwize. Tubers were selected for uriiformity
in size ‘end plented from 4 to 3 inch below the surfece. Replacements

uere insarted uhen necessary,to ensure a uniform plant population per put.
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3. Poi Studies.

Pote wera Tithed @ith egual emounts of upsteriiissd Frankenwald:

loam sand, removed from an erable site which hed been subijected. to

(Far the tive sve Table 4}
The s6il Wae scresned to ramave the larger aggregates end. Poreign:mt
Whera fertilizers were applied prior to planting, these werd iightly - .
Forked fnto tha top 2" layar. ALL pots uere Pully: refidohized n the':
slasshouse and open, Aetisl-grouth of ali pote:vas clippsd-at: ground
1evel. :
4. Pot ghd Tray Sizes, i
1. Palyethylena pots - a) Shell - 13 cms disbetest’
) -Hedium + 16
o) Large buckets 24
Clay pots « 15 cm digmeter
Daep Fibra asbestos S s
trays 21 ‘om x-45 cn (18" ¢mi: dsap] :
Gurmineting troye ~ 22 mm x 26 Am.
5. Fertiilzaras ' i
Standard grade Pertilizevs wete ugsds ~Complssel Suprs’ g
4 nuigrass tubers. ol .
indicated and used in. sclution as & drip fesd: The: Coipositish: o
Camptessl Supra is ‘e followe:- : (R D
24 N Equal. parts of ""3 and NH .
12% 005 /320 wsker ‘soluble and Z/rds sitete aoss eoliie
176 K,0  Equal parts of %61 and K80,

2 Hign

Furthermors, 100 kg of Complessl Suprs contains 900 .gn borax, 280 gm::

manganese sulphats; 160 gn copper eulphats, 90 gn zing sulphsie and
2.5 gn cobalt sulphate.
6. Crops.
Crop varisties which uare Used in this study wers dbtained Prom
the Sesd Testing Station of the Department of Agriculiures The
coop verdetiss wara as followsi-  Sorghum (Rertin)s SunPlouer
(aupiter); Redish (Sparkler and Japanesa); Heiry Vetch {Cods 238);

Doupess (Uitzanbarg; ; Teff {Unie Bruin); Bestroot ; Lupine (Bitter};

Beans (- Y3 Lucerne; ; Psas {Blaik Eye
o Susarn)




E, RRALYSIS OF PLAT STERIAL AND SOILS.
1. Plant flaterial.

Chemical analyses werc based on air-dried besie: snd wets
conductad: acchrding to the following methodst - :
(1) Piotein: fodifisd Kjeldshl Gunning method with Hgd (rady..

and NuZSZEI:S exorassed directly &s protein and nat
ae N, 8

(ii) Celcium: Standard ammonium oxalate « K'ﬁnUA method..

(ii1) Phosghorus? * - Colerimstric Holybdenun Blis.
(dv) Ash: Charring and sshing at 550°C t constant.
(v):Fats Standard Soxlst [fethod uith Fatm);qumj gthe)
(vi) Eibre: Stendaxd 8.8, fiaize Bonsd mathad. L -
(vii) Hoisture: brying at 106°C to consbant weights,
(viii) N Pres extrsct: By difference. i

(ix) Larbohydrats: * N Free extract plis fibre.'
2. Soils.
Soil analyses wers conducted as ?oliuu}é:-
Nitrogens Miczo-K jexdahl.
Phosphate: Brays Extract =.fol Porteble doloninster
Potash: Flams’ photofster: ) Ty

Caitium: " Extrachion with NHy acstafe .

(v) Hagnesium: By means of an atomis absufption epscted

photomstar.,

{vi} pH: Suil suspension, allowirg slurry to stand for
Bh: Y

1 hour,
(vii) Texture: Hydrometer - Sodium okalate
F. HERBICIDAL TRIALS.

1. Common Nemes and uged for Herbicides:

Herbicide terminology used in this study is Uased un that spproved
by the British Standards Inatitution (8ST and the Wead Society of Angrice

usAy, e o . Details of harbicides ers given in Table 5.
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2. Yged Flora.

Excopt ubsre stated to the contrery, Fleld exporimsnts
uere conducted on arable sites, specificeily selectsd for thair uniform
ond dominatt nutgrass populations. Generally speaking, snhusl grasses
o atine.
were of sscondaty or tertisry importece. In order of mewier fhe. snnval
b,

Ga Heck,
grasses consisted of Eleusireindiga. Pan;cum leovifolium, Digitarla

s_Bnﬂlnﬂlx:’and Setarig vartioillata- Dicotyledunuus waeds (brnadleaf
wsede) wsre very sporadic and scattered ss isclated, or clusters of
- b wnlducs
plants over the eites. Ths broadleaf spaclaa, in order of !N!i‘h L0
t

sisted of Jagates mipyta, Awaranthus ap;.. "Bidans spy

3. Spray and flethod of. Herbieidal Applicat.

Herbicides ware applied by means of a Hnl.dar, manuany
opsrated knapsack sprayer, Fittad with & hend lancs and a fodified .
extended length of dalivery tubing. By ‘sttaching this tublng' o the
lence, spreying could be carried dut by two operators, thUs sneuPLng. -

@ Peirly constant rate of delivery end,simult usly, 8 fi

dlgbeibution spray pattern, Tha lance was squipped With-e pressird tauge:
and » 31 spray boon contadning 3 nozzles arrangsd o€ 16% infarlelse’ s
The nozzles uere Fibted uith ceranis timped arificee; predusing s Pen
spray pattern. Swath width was controlled by bdjusting the!helaft
of the boor, I

Murarous harbicide uebtable pouders end; parbicularly
mixtures of the pouders, as wsll me mixtures of wettebla poudes snd
ntacihle formulations, caused considersble blockags an the Filter
scresns, or in the nozzie vrifices. To overcome thie problem, eingle
nozzles fitted uith jots, delivering o cone spray pattern wers amployeds
This eingle nozzle uas alse amploysd for adninistering direstad pou
spray petterns.

Spray pressure in these trials, veried From 30 - 40 lbs
Pas.i and tha volums of spray mixture from 40 - 50 gallons.per seres
Calibration exarcises end constant speed of uslking ensured uniform
spread end delivery of the spray mixture. In spite of the Limitations
snd criticiems levelled against the Use of knapssck sprayers in Pield
plot uerk, the relativaly high voluns rats pernittes satisfactory coverage

©f the experimental plats.




4. Evaluation of Rgsults.

Various criteria have been smplayad to evaluatsthie

officacy of the 1 These inciudad
=) lesds
(1) Batings:

The degree of ueed contral was dotermined by masssaing thai -
expeiimental plots periodicslly during the sctive grouing peried end
auszding aubjective scores to sach plat. (Uillard 16583 and Ried-dad "
Jacobs, 1954). The sconing system uaa based oh the following acsle..

0 = Mo contrsl of, or sffect on, nutgrass growth (/illaad éﬁyamg

as in controls),

bare ground).

Intermediate gradations refer to.
severa atces

{ii) Plant population density.

Total numbers of living or surviving nutgrass stems wareirecorded;
The dimensione of other guadrat Pramss employed in various triald s

piven in the text, The Pirst snd lest quadrats’iisie sliisys tsl

approximately 3 £t Prom the plot border. Results are given au fhe nun

of nutgrass stems per quadrat.,
(111) "Usights.

The results of clip quadrats are retorded 83 the weight af.
green herbage in grams per quadrat. Stems were cut me near aa posglble
to ground level.

b). Crops
(i) Populstion

The influence of herbicidel an the

auryival of the crop wss gstablished by recorsing the nuiber of plants

per given number of rous within each plot.




(i) Ratipg
The influence of herbicidel treatment 07 orop groutiiwas
ustehliohiad by awarding subjective scores be eesh plot, The ‘scorifg -
Systein was based on the Follauing. scalere :

§ = a_affect ori or damage ta the. cfop (growth as €hat in untiests
controls).,

10 = Compiete kill of aerial. growth -
In otie trials conescutive tatinge fob the duistict
were mede, thus obtaining a record of both

phytosidal otfecta.,

(411) Crop heigbte and ¥ialds. usre -taken From tha

s




FICURE 17: Sprovted nutgress tubers showing various
stages of growth.

FIGURE 18:

Sprouted nutgrass tuber wi i
Shrouted 9 with vertical

Y-
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CHAPTER VIT
REPRADUCTION; CROUTH AlD REspoNse TO FERTILISER.
A. GROWTH AND REPRODUCTION
Life history studies of nubgrass have been made by Rhainhold {1942 a),
{1942 b) and fies {1951). Rheinhold has also giver = detailed des<
cription of the morpholagy of the plant. The Pellouing is a brief

summary of studies reporsed by tha ebovs workers, togather with

obgarvations made during tha pressnt lsborastory, glasshouss end field

i i This 1s given in detail tolfacilitaty the

of i data.

Nutgrass reprdduces both by measns of szeed and tubgrss;
Dbvelopment from tuberst ‘

1In ths sarly epring, most plantw Pound An the. Fa.eld nwamp Fran,
tubera which have overwintered in the soil. AL the apa;( 9

4 - 6 buds ate clustored, ‘Thade can sucoessively, or déeasio

at its bage. The roots which are Tibrous, develoy ak ikt 1unct.lx:a uf
the tuber and the new vertical shizome. The lenpth of Eng estica!

chizome {s detarmined by the depih of the, tuhér balou- the @oil g

thizome uhera 1t is onbedded 1n the tuber tissuoss and Very often
an the vertical thizome itaelf, sepecially if the tuber s lyfng st's
considerable deptt belos the soil. Audimentery Aon-funchibrel ¥oote’.
are frequently. found on the surface of tha tubers :

The rhizonss drdeing Fron the tssal hulb mey apuesc fron séverak
days to several ueeks after tiie lssves and Topts have develapeds
Young Thizomee ars paie and gucculent, bacoming thin and dezk with

meturity, The lateral rhizomes may 6lsa dsvelop on ‘the vartical

rith viftical Reois: rhizoma., Normaily, most tubers are formed at the terminals of the

thin letorel shizomes rediating from the bagal bulb.

(Saa Figures 19 -~ 23).




FIGURE 13: Nutgrass, 6th leaf stage




Undex optimum growing cofiditiens or where low denaity popuietiuns
are present in mid-summer, the Pormation of thitker, faster growiny,

lsterel rhizomse ending in new daughter plente at the supface af the

svil, predominate aver the Formation of tha thinner rhizomes ending

in new tubere. From an approximate horizentel positicn in the

sail, the ri-izomes turn uUpwards, grow vertically through the .soil and’

s tha plant developed.
Davelopment of tubers.
Generally, adverse conditidns such-ss- draughts.

tures, low sbil nytrient supply and high populatien 1

of tubers (Réhn et al-1962). Under such donditions,. tubers-may

develop on plante no higher then 20 Swissbehts In inw $1Eld; tube:

ey be farmed about 21 days after emergence of the pazant planb:hiove
ground, Lndsr Highveld osnditions, tubsr formation dDBB‘ not -eppsai

to ba affactssd by eemsonal influsnces. Tubers are formed from early -
spring to late eummar, long after flausring has been completeds
Viability of tuber.

Yaouag tubrre are yellowish-uhita, derkening 1n colours They »hépbma
uéry herd end develep  an cuter protective leyer of cok ar & :
aclerenchynes Smell, immature tubere whish eve not more than.2 mm in:
diemeter at the end’'of a rhizome are capeble of producing new planfs

whon Hotmohad «Frof the mothor plant.




FIGURE 22:

Rutgrass with latera

1 thizoms terminating
in daughter plant. R
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Tubers Planted in clean rivar sand end vatered daily, spart from being
chlomtic, grew normelly end developed normal umbale and daughber
tubers. Food reserve in the bubere appearad to be sdequate for
reproductian, despite the absence of nutrient supply.
Devslopmens of_inPlorsscence.

In generdl, plants produce umbela ome month after emergence.
Growth of saadiing.

The plumuls and not tie radicle is: the first to smergs. ..Ther
pluiule 1s shclosed in the coleoptila.. Approximetely 4 daye afier
the stert of germination, adventitious roote make Hiir ppestiné
The first leaf makos its sppearance 12'- 14 deys sfter soulng; Sesdlin
% 1" high', contmining three leaves, reschos. 2 height oF 2.6.~ 3.5 ;
inohes one month after sowings . Twn manthe after sowing. (& laﬁr' véa o) %
the sesdling seaches & height &4F 4 - § inches. . Tubece sze Farmed Of

lats in the semson, Seedling growth is depictad in’ FigwEes: 29, 3

By FERTILIZER RESPONSE

Field observations have indfcated that nutgrass resfionds to

fertilizer Such ars p

nutgrase is compsting with row crope. which have. recelviid “partilizer
breatnent, sithe. ab planting of 66 & ide dressings . From the syailitle
litersture, it would appesr that no critical woxk has besn un&aitgkg
previously in regard & the response of nutgisss bo“fertilizor-treatig
To establish uhich plant nutrients. influgnoe nutgrass growth, o eebton

and

of fertilizer were both in the

in the field. The results Pram auch experiments could assist in
explaining cartain problems relative to the ecolugy ef the. epeciss
and clarify the Pactors responsible for compstition betuden nutgrass
end field crops. Furthermors, the data obtained From such investi~
gations would permit certsin feftilizer recommendations which wight
obuiate seusrs compstition during the critical stagee of crop grouth.
The initial trials consisted of & Pisld and pot experiment in which
Adentical treatments were used. Tuo lavals of N, P and X usre applied

to nutgrasa in 2° factoiially designed experimenta.




s

FIGURE 23: Nutgrass inflorescence smergings
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14 NePsK Pot Experdment.
Clay pots wero Filled vith soil, romoved From the site eslected for the

correspondifig field trial. The top 6% soil lsyer wes ssmpled and eievdd,
Fertilizers were uniformly distributed over the soil surface and lightly
forked into the top 2" laye¥. Treatmants, dstails of which sre given
in Teble  helow, were vhplicated thres times, . Fiftésn tubers uoss
planted in‘ each pot. The aerial grouth was clipped BL days’ Fhor .

plenting.

TABLE .6 &; FERTILIZER TRS‘M‘ﬂENTﬁ AND RATES, OF APHLICATIO! .V 3

" . .

TREATHENTS FERTILXZER

RATE PER AGRE)
iMees ..

1, Po Ko Mo ~ ©
2. Po Ko Ni - N|:UREA 250
3, Po Ki No - K| MURIATE OF POTASH 200
4. Po KL Ni -NK
5. PL Ko No = Pj SUPERPHOSPHATE 00

6, PL No Ni ~NP

7. Pi KL No SPK

8. PL Ki Ni-NPK

o, 12:12:17:2 | COMPLESAL SUPRA 9D L
12 P;u5<

17K 50,
2% 130,

The Conplesel Supra (12 3 32 ¢ 17 3 2) trestment s dncluded b0
tast the respones of nutgrass to s H.P.K mixture, Gontaining = toac
element mixture (See Hethods end Materials,Page 39 for ralevant
composition). Total msoro-slements applisd with the Camplossl “treatingnt
were approximaboly of tho samo rder a5 bhat of the NPK factorial

treatment, with the exvaption of potash.




SESUTS

TABLE 72

WEAN GREEN AND AIR-DRY WEIGHTS OF NUTGRASS HERBAGE
GRANS PER POT

Green. end air-dry herbage yields are recorded in Appendix Table 1.

The mean harbags weights ars given in Table 7.

JHEATMENT,

GREEN WEIGHT

AIR=DRY WEIGHT

o

20.61
20.10
24,43
14,00
48481
24,56
13.10
44,66
51,07

.00,
5,29
379
3.7
13,21
16.34
3.49
TR
13,38

COMPLESAL

INTERACTIONS

GREEN WETGHT

NxPxK

[T
13:08
Po
17,31
flo

12.30
13.76

Ko
23,48
No

12.52
13.54

Po

Ko 15,35
K 19.28

Mo

Ko

PoKo 10.61
PiKo 14,44
PoKi 14.00

13,09

ve . Ni

34,45

31,62
28,87
Hi
20,10
46,81
24,56

ATRLDRY WiE¥EH
~ . Ne Ve

Ko

Ka 4,14
Ki 5.05

NxPxK. No va;

Poko 3.00
PiKo 3,78
PoKi 3.77
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*Yraatnent 9, (Complesal) gave similar yields es Treatment S(N&)and
5{NPK), and uas tharefore excluded from ths analysis, the remeining
8 treatmente being enalysed as a 23 factorial,

The two variw, viz, gresn veighte and air-dry ielghtd gave very
similar results. The main sffects of ¥ end P were positive and highly
significant., TYhere was, however, also a significent interaction between

8 and P.  The NxP tebls shows the effect of N to be 10.03 and 32,97 ’

gne per pot gresn weight in the sbeence and pressnce of P epslicétion
raspactivoly; tho effect of § in the absence and presence: of i tme: 145
and 24,40 gme per-pot respectivaly. Uhereas  had some srfdch i ther
ebsence of P, P had no effect on weighta of herbage ;ﬂhenr e M‘wa applii
K had no sffect on yields. . There uwae na eppererit respofiss to £ha migro-

elaments when applied es & Complesal trestment.

2. N.B.K Field Experiment:
Treatments were identical to thoss. empiloyed in the fsrtnizar

experinent (Table 6); ed woro axsanged in. rerdonized biooks g o
replications. The trial was designed to Purnieh numplamsneary Sata te

the pot experiment.

The soil, deficiént in organic metter and Iow in bede exchedd

ie of d sites at Frankenuald, th
uhich has been described (See Pege 33 ). ’ 2

Fartilizer treatments wers epplied to nutgrass-messuring. ¥ = 4"
high and in the 5 -6 leaf stage. Rainfall, diring the growing periody
use.augnentsd when necessary by additional overhaad irrigation. The
plots were moun by mesns of & manually opetated oylindar-typs of -laun
mowsr Pitted with a setchment bin, |
RESULTS

) Green horbage weights - Clip quadrat yields:

In order to msssss the repidity of response to fertilizer treatment,
a probe enalysis wae cerrisd out ons wssk after application of the

Pertilizers.




Giie clip auadrat (3 squave metre) wes Temoved. Fram the centre of sach .
plot. - The graen herhige weighbts per } sgvere metie quadrat ure giver
i Appanditx Teble 2 ahd the. means in Tebla B4

TABLE & v GREEN WEIGHTS OF NUTGRASS HERBAGE IN GRAMS

PER_} SQUARE MIETRE QUADRAT:

. JREATHENT _ 1 VIELD_

[ 0.3

[ 46,6

[ T wa
Wiz
6734
46.8
3458
.90

634 -

INTERACTIONS
T s
41.97
32,25
33,50
8,75
28,48
364,35
43,05
4050
.40
PiKo 32466
PoKi 38,20
B1ki 24380

The eFfect of nitragen uss highly stgnificants Applisstion of

on the avenags increassd the gresn welght Gf nutgrdss by spproximatsly |

57% one veek after & The 0 % P S s ot

o nt, though the af &n at ‘this stags
ues very stropg.
b)  Gresn herbans weights = Plos yislds.

Tha yielda of the cuttings made on 18, 42 and 77 days. wfter forilizer
application;were combifed for the enalyass.




e
Hesulbe Gf the respective cutbifige ate given in Appéndix Table 3.
The fean’ seasorsl gresn harbags weights are shown im Table 8,

TABLE g : MEAN SEASOWAL CREEN WEIGHTS OF NUTGRASS ‘HERBAGE
IN CRARS PER PLOT

| TREATHENT. YIELD
o ''1038,2

[ 1912:9
P 1389.6
K 11149
e 2m7.
HY 22371
LS " 15dE8
N 2842,0

CORMPLESAL 27284

ANTERACTIONS

N 1222.36 - vs
3 1572508 . va
NxP Pa 107652 - - vs 2067448
L 1366420 . e .. 2B09i50°

K 1779:40 . vs Leai.
WeK © Ko' 126,86 [ ive . 234,58
PR 41 1230.B8 ve: - 263203
ok Ko - 1475.51 .ive. 208530
Lol KL 1668.50. 1 vs 2094440,
NxPxK Priko “1038,16° s . 19iZ.86
Piko 1389.56 . ve: © 2777383

pok . 111690 - v 2222,10

CPIKL - 1346483 -'vs 284196

Botit § and Pelgnificently ircreased weightss. The sgtisn af N

Just: about ‘deubled the yisldsuhils ths phosphste dreseing inéreused he

herbage weights by approximatsly 358, Despite strofg ‘indicetions of -an"
N x P interactidn, the eignifidance of this tiestmant was not subbtantist

by the analyses of variances

3. Corselstion botwesn Grasn snd Ajf-dry Herbags Wsighte,

tuo corralations were mada, ohe on the oresn and air-dry weighis.

of pots (27 sons) and one on the Lreatsent totals (&

obsaryations). The correlations were 0.9954 and 0,9994 respectively,

showwing a hearly perfect linear ralationship betwsen the two.
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A regression line y = 0,14 + 0.26x was calculsted from the data,
; The calculeticns above wera bassd on dsta collabed from a
pot aqurimant which might be gssier toc hendle then in thé fisld where
the relationship betwesn green and air-dry herbage wsights might mat.
ba @0 closa, The high corrulations supgest that the. fartilizer did not

signiPicantly influence ths moisture contsnt of the hatbagas

4, Correlation bstween Resulte obtained from Fisld and Pot

Seviral dalculations were made; all based on mamr{f; Eatala
(9 sbearvations). Tho correlation between total gresn usighte. fn:bHe:
fisld experimsnt and total preen weight end total air-diy welght i t)
pat experiment wese 0.9503 and 0.5443 . respectivaly, buth: signific
at p< (0,001, & regreesion Mne, y = 731 + 46.23% iae’ caleulati

the data.

tha pot and Pisld éxporiment ie confirmed in Figure 24", wmugaest:
that pot experimenta affer en effsctive mearis of ‘predicting:field

behaviour of nutgraes.

S. Nitrogen Carrists. i

Tt was. evident that nitragen wes the principal plant ﬁgt’uaﬁt
responsibla for merked incrsases in the aerial growth: of nlthl‘ﬂB!‘,‘ R
particulerly when spplisd in the presence of phosphete. . Two. furbfiss g
pot studies were thus initiated to establish, (e) the nitrogen: cerrier” "
thich would yield maximum increases in aerial end undergroeund grayth, :
and (b) the optimum lavel of response to rijtgrass’ dressinge.

To evaluate the relative efficacy of & aumbsi of nitrogerioue’
carriere, aix Eorgewof nxmge‘r’i"w:;:h;;puan at the equivalant rata of
N0 1bs N per asre, and combined with e stendard dreseing of KHzpﬂA
uhich wes epplied to all pote st the equivalasnt rate of 600 lbe per
8Gra, - The pots were kept in the glasshousey . + . <. %

£ . Eight tubiers were planted in gach _aot-
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Aeriol herbago vas clippod twico, tho first clipping on 39

day and rograwth 68 days oftor planting. The undorground Fractions woro

washod, soparated ond welghod. Troathonts wora replivated 4 times s shoun

in Teble 10.

TaBLE 10 3 WNITROGEN CARRIERS AND PERCEMTAGE NITROZEN CONTENT,

JROLE 10,5 WITROGEW CARRIENS AND PERCENTAGE NITROGEN CONVENT,

CARRIER % NITROGEN { -
Caleium nitrate 15.5

Potassium hitrabe 14,0
Ammariun eulphate 21.0
Limsstona amsonium nitrato 21,8

s, Uron s

6. Ammonium nitrate 36,1

7, Control

Creon aerial waights of nubgeass for tha individuel and conbified sLippir

and tuber numbore and rospochive weights aré given in Appendix.Tablu:8
fioan veluce for the rosults ore piven in Toble '1i.

TABLE 11 : WEIGHTS OF GREEN NUTERI‘\SS HERBAGE AND TUBERS E
I GRAMS,

EGHETNGD
TREATBENT | cLIpPING

l.talefuk nittate .
2.Pptogeium nitratas)
3. Ammongum sulphnt
4, Limeatons
lmmnnium nitratol
5. Urea
6. Aoomanivm nitrat)
7, Control

Li8.0 p = 0:05

Groon woights of nutgross herboge:

ALL the nitrogen capriers increasod green weighite. Uros and
Potassium nitrate producod Higher incresess than Calcium nitrato ond
Aomonium sulphato, with Limostono mimonium nitrato and Ammenium nitrats

intarmediato.




Number of tubers,

A1l casriers except Caleium nitrate incredsed this nimbe: of tubers
significantly abbve ths control.

Weight .of tubors.

taleium nitiate and potassium nitrete did not affect the weight of tibese

significantly: All other treatments did.

6. Lsvels.of Kitrogen

applied to all pots.’ Eight nutgress tubers.uetd plent

Treatronts ware Teplicatod & bimes.: - THe'derial growth: v

42 daye.

RESULTS

Table $and the mean valugs in Table 12

TABLEL2 i HIEAR BREEN UEISHTS OF NUTERASS k;ﬂggg
IN_GRAHS, PER POT,

TREATMENT - PER ACRE L YIELD

0 ibs 6,07
50 13.50
lao 18,80
200 23.25
age 23.85

800 25,47

L.S.0 p = 8,05 3.15

The effect of nitrogen on the green weight of stems was highly
capidly with & ing ‘appli=

significant. The wesights
cations of N up to 200 lbs uiea par scre, and theresfter ramained

fairly constant. Based on the eforegoing, nutgrass appears to tolerate

high: . nitrogen dresaings in the form of urea.




»:9":155 of turf to Fartilizer treetment
¥ and W% strigs on left and right of
concrete pathuay respectively. Wote O
snd £ plois in centra.




Results of Experiment:

The results obteined in thesa investigations shousd clearly that
nutgrass respondad favourably ta nitrogen, especially when spplied

wlth phosphates OF tha N carriers used, ures gave the hest raspanses
Furthermore, it ues evident that nutgrase respoaded to increasing levels,
of nitrogen and that grouth éas not depressed by heavy dressings o.g:

803 1bs N per acte. The results obtained in pot studied showsd a

gonitive to identisal field

7. Regponse of Nutgrass to Fertilizer

During the past five messans; Field dnepsctions of & Long-tom
turf experiment at’ the Frankenuald Turf Stetian, revealed that bhc
plots receiving annual nitrogen dressinga for the pest 32 yoars; wers |
hoavily infemted with nutgrass. Turf plots secsiving 'nnrferti’liy
only phosphats; supposted poor turf growth and were nok infes’\‘._adk
nutgrass. In view of the response bo nitrogen shich had Beendatablished
in the sarlisr teots, attenpts ware hads to record the influsnce of . :
fertilizer treatmont on the spresd of nutgrass; (Figurd 28)e :
According ta Rersdith (3948) this turf grass axpsl:imsnt B
begun in the 1933/34 ssasun at Frankanuald ena level-terrebs-with tug
tows 0P twenty-sight plots sach,  Numsrous vurf- gregees-wers planted i
these plots, most of them being typea or strains of czn;dnn»Adéctx;an :
Each plot uas divided into four 5 Pt strips, and on th strips NoBiks-0y o
P, and N.P fertilizer treatments wera spplied avnuedly. :
Three of the grasa plots, namely, fclora Nouth, Halls 5e1ecum
and Royal Cape have remsined undisturbed sinos incepbion of the trials’
Tha remaining plots were replented in 1955, Detalls of Fertilizes .
treatments and management have baon decribed by Neredith (1948)s At
the end of January 1965, the number of nutgrass stioots pes 3, circulsr.
fiames, measuring 7.5 inches in diamster wes recerded:  Tha' frame was
Placed at rendom at equidistant intervala along the plot centras.
Couhits wers weda in 15 turf plots. Composite soil samples wexe taken
from sash of the 15 plots and analysed. Results are given in Appendix
Table & MNutgrass counts mre giver in Appendix Tsble 7. The soil

teaction P,K,Ca and g status of the Pour fertilizer plots 5 uwith
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respective number of nutgrass shoots per Frams,are givan in Table

13,  The data has rfot béen atatistically analysed.

TRBLE 13 3 MEAN MURBER OF NUTGRASS SHOOTS AND SOTL ANALYSIS
OF TURF PLOTS. SHOOTS PER 7.5 INCH CIRGULAR
FRANE.

FERULIZER NUTGRASS SOIE _ANALYSTS IN PeBally
SHOATS pH [ XK~ Ca-

) 1.6° 5.5 3.5 933

P 2,2 6.2

“Prosphate soil Zevels uste
eepecinlly in the cese of. the N.P.K hreatsients

not incremss the X status of* the &oil,

por Prang ves dirgstly volated to:Fortilizhr uastmant. :

density of nutgrass on the N.P.K ploté eoutd psrhaps e o

eub~-plots.
The results from the above sxperisent cénfirmad that nutiress

is able to invads and survive in turf which hee received annual df’??sing)?

of nitrogan. Daspite the fect that the pH of -the scil hed deciined; .

nutgrase and the IS turf varieties grew mors vigorously.en thd N.PiK

and N.f plots than on tha P or control plots. The response of. nutgrass

to0'long term applications of nitrogen in tha presence of phosphste : !

or phosphate and potash, was #ainly in agresment with the shorh term

fortilizer trials which were conducted in pots or in the fislds

In the sarly Pertilizer experiments on turf, Hall st al.(1955)

had  drain sttention to the nutgrass invasiom of thé turf plots which

hed regeived heavy dressings of ammonium sulphata ovar @ long term

Perigd.




According tu. the suthore, the turf cover besams “"thin =nd
unhéalthy?, and the poor growth of the turf wes atéributed to @
parked change {n the seil fesction. On these acid soile, howsver,
mitgrass yes sean to thrive. A popilar cpinion held by meny growass.
38 that nutgrass prefers atid sites, its habitat being mainly
asgoointed with iow lying, poorly drained areas; - Consequentlys it hee
often-besn postulated that an increased sofi pH could have a delaterfous
influance on the growth end survivel of the species and iight’ offer .
a sultehle methed of contzol. N
Yo test the validity of this hypothesis, eeveral’ expapln;nn;s
wore conduated in which attempts wers mede to alter the soil pH.erd

aeauvo tha Despunes of Mubgress to thess changess Tho. trisls po

sleted of tuo Pleld trisls which were conducted st tug:diffarshi itel

(a) Bagefontein and (b) Bathal, and. during different esasdfic.

critical pot was ales cund IRt

uere made te increase the soil pH by means of calolun hydvakd
calofun satbinsts, uhile For soil scidification, simphiui sulbhaty
uasde

8,. Response of Nutbrase to inciedecd dresbings of-Lims mnd
Agponium Sulphate - Field

Increasing levels of amnonitm sulphate shd sgricultursl®
lime wete applisd to nutgrags in tha 4 - & leaf e,taga;» )‘hfa follueing
trestmants were applied during mid-Decembery 1959, {(Ratze ger acre).
© MH;mni»Jm sulphate AL - 800 lbs

2. " A2 - 18007

3, A3 2800 *

4 a4 4000 ®

S. Hydreted Liue 5]
(06 ca(oH),) oo

1s Control

12. Control
Control




Treatments were arranged in rendomized block deeigne with 3
seplications and thres untreated controls per blocks Plot size e
1/200th of ‘an acre. .

Prevuiling soil moleture conditiona et the time.of &nd
aubsequent. to tha application of the trestments were favourablas
Uhere, heavy dreasings of lime usre applied, rasiduse on the soil ware
auident even tuelve months after epplicetion. The: fellowing data vsa

racardeds

(1) Snid M,

glovsn menthe after applying the trestments, the top 6" sofl. ldyar frem

intesvale, Four soil cores wers emoved, bulked and the ph teknind

Resulte are given in Appendix Tabile & and ths meana in. Table 1d:
(11) Usight of hutgress herbege i
The green waight of nutgrass herbage wse aiippeu from 4y {qon % 200

quadrats equidistently spread within eack flot,sleven monthe BPtge
application of the treatmants. The'usights wore bulked 'snd’ the. Teaults: .
ars given in Appendix Table § and the meang -in Teble: 1.4

(144)Hunbey end groen merisl welohts of ~harbags.

Tha experimental aite was pisc plougned and disced 3. bimes;one YeES,
aftar application of the breatmenta. - Tha-site'ws then repsgged ard &b

nusber of nutgrees plents @nd the respective ssrial usight per

(31°%:31) quadpats uithin each’ plot yae Fecerdsds’ Results ard Giva

in Rppendix Table 1D end the meana in.Table 14,



RESULTS:
TABLE 14 : SOIL pH AND NUTGRASS LOUNTS AND GREEN- HERBAGE

WEISHTS.  WEAN NUMBER AND WEIGHT PER QUADRAT.

TREATIENTS [p Z3/11/60]  TEReACC | WERGRGE | WTGRIGS GOUNTS 237176 "
swije]  23/1/e) actust | 5,87 TRANG

463 B2 | 2610 171 12:8

4453 335.1 329.6 280 "15,8

4:60 400.1 426.3 271
4270 365.1 40).6 505
5.23 192.3 265.3 133
5.43 169,9 227.3
5,80 149,08 372:0
5.36 186.8 21,3
5.90 1912 360.3
[CH X 160,2 433.6
Control |™:  5.40 206.5 237.3
control|  5.03 139.8 2653
contral]  6.06 195.2 285,3°

JLis0ps n,oé 0,42 138.5 - L . NS

QVERALL, FERTILIZER MEANS

1e AmoSulph, | 4.62 464,1 349.6
24 Lims 5.55 170.2 320.9
3. Control 5.16 180,5 3 259,37 )

* ® N07E: - Tha controls were exclided From analysss

Soil pH
The pitrogen asil and the Liming

the'pi-of the sall sighificantly in compsriesh. with the:conttals i Thef
sPPecta ‘af the differsnt levals of liming tended to be rathar ‘erratics
Szeen_aerial yeighte of nutgrass after 11 menths:

The Pour ammonium eulphate treatmehts did not Giffar. signifisantly Emng. .
themeelves, neither did the six liming treatmenta. ~The mean “of ‘nitrogen :
3§ abolit - tuice as high as those of tha lime and control ‘trestmeritas
Liming had no sffact on yleld.

Mutorass counts nd gresn seria] weights after 12 monthae

Thers uazs no significant diffsrences batween trsatments with ragard to

Both nutgrase counts and asrial weights.




{6} Bsthals

This trial differsd poincipally from the previous trisl af
Gapsfontein in that hesuler dresaings of lime wera employed snd the
iatluence of soil incorporation {discing) of the fartilizer tredtmesits
tas sxamined. Tha Following trastménts vere spplisd ie riutgusss n $he
10 - 12 leaf stage during Novembar, 1263. (Rates per ecve).

1. Ammonium sulphete [ a0
2. " 100 T AL
3o " 200 Az
4 " 400 a3
5., K 800
6. "
7o Hydrated Lime

(B5% Castht),,
8, LA

9,
10,
.
12,

discing. The fertilizers wers

sFtar application by means of an offeet disc which iravevsed thé

disced sub-plots § timwss

o each plot, uers. ranoved tuo menths after epplication of the krantments,
Thran so1l voree par plot were taken ecross the plob disgonal end bulked 4
fasulte: are shoun in Appandix Table 1L and tho meane in Table 1. ;
Clig guad;a(;a: Two clip quadrats from the plot centres of both un- .
disced =nd discad sub-plots wera taken 8 wooks and 9 weeks affer.
tpiiontion of the teoatiente, respectivelys The gresn askial sioth
"8 Air-dried and waighed. The results are-given in. Appendix:Tabla

22 and the mashs in Table 16.




(b} ethal.

This trisl diffared prinsipally From the pravisds trisl et
fapsfottsin’ in that hesvier dressings of 1ima were ewptoyed snd the -
intluence of @oil incotporetion (discing) of the Partilizes brestsnte

g exsmified. The following tréatments were epplisd to tutgvess dn the.

10°- 12 1eaf stege during Navember, 1963, ~(Rabae per dos);:

1. Aimoniuf sulphate o N AR
100 Ca
200 L
400 R
og v A
5
7. Hydrated Line .. B ¥
(867 Can0H),) 24
iel
c2
‘£
. €4
800 § 68

Treatniants usre arrapged.in randomized blocks: ath

Plot eizo wms 1/2004H. aoys, Each blook weg sphit fm:"d‘{,a
discing,” Tho Pertilifdca uera sncorporated St $he Hoil, thmedie
after applicaticn by seans'of en of fast diab uhich braversad the
disced svboplots & times. ’ :

$0il sewples, within tha Undisced Atrip froln the. fop 4V Jaya

oF-sach plot, were ranoved tua Ronthe arter ag ar tha

Results mre shown in. Appendix Tablglland thg meena ih Tab;a Eie
£14p guadeets; Two clip quadrate From the plot cantres of 'hath s,

disced end disged auh-plb(:a wera taksn 8 weeke Bnd 9 mssks Hfter

application of tha o 1g. The azean qeniat gv:nlul:h ;
s eir-dried and waighed. The vesulte ews oiven in Appendix Tabld

12‘ and ths neene n Teble i6.
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IABLE 5+ SQIL ANALYSIS

Se i SQIL ANALYSIS

| | G
1. a0 165.0 0.100 | 0.206 5.77
2. A 169.0 D09 | DL 5.72
3. a2 1817 0.1 | .02 5,75
4, A3 186,5 0.021 0,108 5.62
5. 4 E ) 0.088 | 0,113 4.97
6. A5 86,2 a7t | 0,19 2,92
7. @ 179.0 0,108 2,104 5,70
B, 1 185.7 0.228 | 0.08% .00
5. &2 186.0 2.364 | 0.103 6.27
in. €5 198,90 0.126 0,106 §,08
a. e 208.2 0.5 | guos | 6.ad
2. ¢ 2460 0.338 | 0.203 7.27
L.5.D p== 0.05 56,0 0.052° | S 043:
OUERALL FERTILIZER JIEANS
Ammaniun sulphats | 147 0.088 0.1 5,40,
Lime 207 0,183 a.098 B4
Control 172 0,04 [ 0,104 5174

1) Megnesium fontent of tha Soil.
The high nitrogen applicastions wiz. 800 ibs -and 1600 1bs

ammonium sulphate per acte,. adim. conbant sionificantlys
wiigreas the lower levsls had no effects Liming an the average m‘argqséq

the Mg content significantly. Limdng gradusily increased the

magnesium content of the soil with levels of

2) Calcium Content of the Sails

Anmonlun sulphate decresssd the Cs-content significently, thé
negative effect inereasing sherply with the very high applicetions
of ammonium sulghate. Liming incrassed the celeium centent, ® very
high valus being abtained with the highest dressing (8000 Ibs hydrated
lime psr acra).

3) pH of the Seil,

Ammonium sulphete mpplicatione up to 400 1bs per atre, had no
measu. “le effect on pH, applications of BOD Ly snd 1600 lbs per rors

dscressed the pH by about 0.3 units compared to tha contTal.
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Lining incrasaed the pH s sxpented, 8000 lbs of hydrated lire par

sors i the BH by ¥y 1.5 units.

4) Total Nitrogen Content.
Trestments did not affect the totel N ontent of the soil

significantly, - This might be partly dus to the response of bhe nuEgress

to nitvdgen applicatiane, the additional hitrogen being used by. the:'

nutgress for incressed grouth.

TABLE 16. +  AIR-DRY WETGHT OF -AERIAL NUTGRASS HERBAGI E-‘
GRANS_DER 1t x 1' CLIP QUADRAT. B B

ReATReENT . |D1scen | womepiscen} orsced .« woN-prsced:hil
1. A0 074 1.47 Cm
2 a 1i44 327

3 a2 222 3,92

4 13 2,66 rEH

5. A4 396 | v 4.58

6 A5 2,83 4,18

7 g0 0.7 2.19

8 o 1.16 1.88

% 2 0.90 2,39

10, ¢ 112 1.93

. e 1.81 2,57

2218 225 1.54

le.s.0 peneosf pa92 | . 1.0

QUERALL FERTILIZER, MEANS

Ammonium sulphate 2.58 3.9
Limg 1,23 2,06

Control 0.76 1,83

Airdry weimhts of serial.nubqrass .grouths

a) Disced sub-plats.
ALl nitrogen levels mxcept the lowsst (100 ibe emmonium sulphete

fer acrs). increased weights significantly ebove the cantrol. The
uaights increased with' Lnoressing emounts of nitrogen up to 860 lbe

amnoniun e’ wnete paz acre énd then apparently showed a dounwerd trand.
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spread of utarass.
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WEICHTS OF GREEN HERBALE AND UNDERGROUMD NUTGRASS

TABLE 17 ¢
GROUTH_IN_GRAKS PER _ROT,

CORBINED UNDERGRCUNG
TREATRENT [ 15T CULIPPING | 240 CLIPPING, CLIPPING WEIGHT.

5.56 6,13 11.70 2.80
Se36 5.66 11.03 3.60
6450 B.53 15.063 4,50
9,23 8486 17.90 243,

5,80 8406 11.96 ;86

4.56 7.20 1176 3,83
4.10 5.63 9:20
400 5.19 9,20

T . S AT

5,06 6938 11,43

Increasing levels af agriculturel time had no algﬂ}.f‘iﬁﬁnt eFfant::
o0 'the green weighis of nutgrase herbage or on . the foot:wsighta.

Rzgulta of lime and smmopium sulphate

Attempte to change the soil rTesction by means of hna;vy Hr;aaing
of Lime did not reduce the grouth of the nutorass, Afonium s 1phete, -
dgéressed” the svil pH, but theme nitrogen drseasngs oaushu us;kaﬁ
incrassns ‘in herbago’ yidlua. . The results from tha ifvestiga mr.
confirmed the resgonse of nutgress ta nibragen and a tnlarsnca 08"
Tanga of sail pH (4.6 - 7. 3)/divsx-gent soil nutriant Javstis
cbtained Prom ths field. experiments st two diffarent-aitse and durin i
o differeit seasons, wers similar. Uhefe the haavi}‘.y Atfed riutgiass
infestation use ploughed oves snd. seadud $0 & rob crop, Shers wes:hio'
svidence of a decremssd nutgrase population density.
C.' SROUTH AND SFREAD OF NUTERASS.

In order €0 inveatigate the coptvol end mossible sradication :of
fUbgraes, it was important to study the growth Tate snd spread of
‘the wéed. An experiment wsa sccordingly carried out in shich sprouted
tubare wefe planted in plota (37 x 2') on & disturbed eite at
Frenkenuald, (Sae Figurc 26).

The site was Porked over sevsral times, sioved and reked snd the

Yesd grouth removed.
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Ten micto plots each measuring 3! x 27, arrangad as 5 randomised
blocks ware laid out, half of the plots receiving a fertilizer

drassing of Complesal Supra at the equivalent rate of 800 lbe per

ecro, Fortilizer were fully applied and
fotked in. Tuo sprouted tubare ware planted in each of the giot
céntres, thinning aut ta one =ingls nutgrass plant per plot: Tha
plots uare watered bwica daily during the first week afber plentings
The plots Tocetved additional Arrigation whenaver nacesssry:: Yoluntes
sasds iwors renoved inmedistsly after wmergence, Recards in respact o
grouth-and development uere made at regular intscvels.. The uaia 18"
giveh in Appendix Tebls 14 and sumnetized in Teble 18, "The pxues
weTe harvested after & moriths,aPtex-the First Frost. Asr1a1 und ¢ el
ground fractions were, removed; ssparated, weighed shd nouneau.
Tha results are give 1 Appondix Tebls 14 snd the means in Téhls 19

RESULTS:

~

he sprouted tubiera emarged 6 days efter planting. -The hother
plente commenced to produce deughtor:plants within 2 useks after: :
amesgence. Tharearter the mictd plots wera sapldly caleniseds: Dauchbes. !
plants and. inPlorescences emarged;refer to numbers 'dsr;’ved‘ From the. "
originel mother plant, Leaf counts per-mother plent yers dissontinyad
after the amargsnns of " the inflnrescunce. (Soe Fiurss 27 dnd-20) :

TRBLE 18 » LEAF HURBER, DAUGHTER PLANTS AND UI EELS
EMERGING FROW A STNGLE MOTHER. PLANT,

TREATHENT AFTER ERERGENGE .
7 . 10] 14] 17 (20 | 31 138§ 45 49 3
Leaf No.® 0] 4.0 6.07:2] 9.4[11.2{11,8]15.2 - - - -
Hp.K§4,0}6.217,8130.0110,4133.,4436.28 = = - -
Daughtsz o0 0,8 0.8f 1.0} 3.B{5.0}10,4[18.0}26.8
Plents
NaB oK 0,813.75] 2.2 5.2}10 |36,4127,4136.8 |45,
Inflo;
fessence 1.0f Lo4| 1i6[ 2.6]:3.0
K.PK - |0.8} 048] 1.8

Based on growth of original mother plants.



Grouth and spread of rutgress.

“hi?-

I the shesnos of slish wayd competition, this trial furnished velusble
infarmetion on the growth bshaviour of nutgrase groun under tuo levels
of fertility. The plants producsed 15 leaves prior to the emergence
of 9 dnflorescencs, the latfer being Pirst obiesrved 38 days after
the vertical Thizome hat stevfedi Deughtdf plants were prodced dithin
14 dayy sfter smsrgerice of the verticel thizohe. )

mm. ths sxcontion of dushazs of duughtsr lahita ptuduuaﬂ, rsrtiu ce

inflﬂrlsusnde produced per plaht, The rete ef lesf emergsnce Uga B}En

not épparenbly influenced by the: fortiiizer treatifent.

signiPicant. Inadsquate replications (5) wey héve been e .:nnmbué
factor, It should be noted that at the termination of the ssial, -
the daughter plante had practically completely eysrrur ,tﬁs'tut’al"h og
of sach plot. ;

TABLE 19 : GEAN ATR-DRY. WEIGHT AND NURBER® OF AERIAL

KDY USOERGROUND NUTGRASS FRACTIONS, 'WEIGHT

e INGRRSPERBLOT. o

(] BBk
Stom waight - - 20,8 . 26,00
sumber of tubers 9 1610
Usight of tubers |- 10,80 23.20
Weight of roots 15,40 14.75

The data in respent of the shov wers anslysed snd the follouing
oonolustons may be made. S

Fortilizer had o sijnificant effect on the weight of the nutgrasu,'
stems or racts.

Fartilizer mppiication fncressed the numbsr of tubdrs as well as

thair corresponding wsighte.
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The spread and grouth of an invading sprouted nutgréss tuber
growing in the absshce of compatition ues examined during the second
half of the summsr ssason, Despits ths restrictsd grouing period,
the results showed clearly that the pats af prolifazation of thia
speciss is quite remarkable, Given favoursble nutrient and soil
sojsture conditions, the plsnt uill coloniss snd produee & crép of
undérgsound tubers uhich, in turn, ara capeble of invadtng and ihfestihg
fou ereas if mechanically disturted. Sinoe sach individusl daughtsr
plent 1a capsble of generating its oun crop of tubérs).dé e nechssanys -
to apply control messures ot the critical stage. Eradicetion of tha

wother plent within the firet tuo ueeks arter- emergence.is thus of
staost inportanca,  From the senults tn Teble &, Lk wil} be' pated
thet & wall Partilized tuber pioduses 161 bubmra. withis & Gertedlof -
3 months_or possibly 320 tubers oved's Pull sunper sseoon, - Flisthsrmor
sach tubar could givé Tiee 0 & system of daughter glénts m{m{ r i
capable of ooloniedng en arem 3¢ X 27 square feet within taa d menth
period. Assuming .that sach tuber is capable of groducing & c'alonv‘
which ulll cavar 9 squere fest-ovap.an entise summer seasdn, Tk i)
poseible to thoorstically csloulate the peripd Feguized by nugﬁaﬁas :
t0 achiave pest status {n an arabile fisid. e
aftor the primary introdustion of the tuber end canplebion o :
the Firet semson, ye have 520 tubers: - The latter are then. distrifuted
end sach gives rise to 320 sguare. yards of colonissd nutgrass pogkats.
During. the sacohd seagon, these colonies would again be distiibitedy
conlescing to fopm unbroken etands of nutgrass during the third or
fourth season, Conbrol during the primaxy stages of colemisation iz

therefore asmsntial.
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Wutgrass seadlings. ard leal stage.

Nutgrass sesdling,

5th leaf staga.
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CHAPTER JIIT

SEEJ AND SEEDLING STUDIES

sath Fhotnhiold (1942 ) ond Hus (1851) havo Teparted that mitgrass . saod
sostopsar  on oxtromoly hord scedenat end thet gommination ie stimuleted -
sy subjooting tho seod to sulphuric acid troatment. In:: prolimifiary “trinls
<& Frenionuaid, 1t wes. Found that nutgrass susd placed im an oven, keph
sonstently ot 28°€, Failed to gurmincts. Seuds kopt madst in pete dtefgs .
& vomm tamporature ond placed an 8 narth-Focing window sl dusing the s
sintor monthe, gtve approximately o 60 porcant gatmingtion. - Undor tho
cnditions, tho ecod, uss sUbjcot o considerablo’ diurnal temparaburd,

Fustigtions. and oxposad €o dirogt 1ight, Those resulbs shahéstid thak
seed gofmination; < .0

certain Pactors were.rusponsibla for promoting/  1he influennd. of light,

aubstrate and ic acid tres on ‘the of -nutqress sood

wes thorafors inyestigated im & numbsr of experimantas.:

1. Substrate, fieid and Environmont. ol

Frashly harvestod sead was'soun on 8 numbes: of ‘Substratés

subjocted to acid and. differant posi i

it
roplicates of 10D suods sach wors placod on. soil,”sbnd and Filtor’s

after oxposurs te 0, 5 ond 10 minuto idit

Tho stod wa ther washod undse tap water o fotiove ecid Tesiduds’and

wbjucted to a sories of ture and iight
4 8Ty 0 ond €, whara }

A = Jncobson spparatus « 16 hours ot 20°C ond B hours mng’q

Light supplicd Por § hours 830 L,

o
B = Gormination shembor -Consbant tempurature of 207cy
Congtant darkness,

Comt ~ Conatant temp of 0%

constant darknass. ;

o i
D = Gormination Chembor - 16 houre ab 20.C end 8 haurd ‘at 3551:.

o ,
£ = Gommination Shombon - 16 hours at 15 ong 8 hours st 30.G.

Pepular gormination counts worw made over o pericd of L wssk. Tha

Perountagy garmination at varsous intarvals after souing is pivon in
> Taby 2g,
1gaP stape.



Advancad ‘stags.

Nutgrass seedling.
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TagLE_ 20z  (CON'T

IREA [T
DAYS BFTE
SUBSTRATE SOUING UNTREATED

E

FILTER PAPER 1.5
’ 6.0
1.5
216
3

3645

Substrate:

Pilter: papar, - This was valid For untsestéd and a};m tégatad

Aeid traament-

for. suory substiata omployed in the test. THe. ld-minuts- trqn_

irvaspective of the aubstrati tsed.

Tomperature-Light:

of. the scid_

appasetion (A}, or in the germinating shambér (E).. ~Aitsrheting ‘torpetet

undar. derk ‘conditions gave poor Heed gammuim. 1t s thetator
aits evidant that rutgress ssed uee very sensitive to Lighti ! DBa
mtorass germinated best on filter peper on the Jaasbesh nppnratus, 2
the sibesguient germinatich atudiaa yera carried out by heans. of his

mathed,

2. Substrate end Acid

To ‘test the influance of Toom otorage on the viability of nutgrade
8usd, o repliceted test wee conductad ofi seed uhich had beer harvested
tduring the late autumn of 1961 {April] end storsd at room temperetura

Por spproximately 5 monthe.  Each treatment coneistsd of 4 replications

OF 100 sagus,
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hcid-treated ond untrestéd seede wers éoun on 3 substrates, Germination
uas recorded on threm dates. The final percantage germination wea
enalysed after the date had bsen converted to an angular trensforsaticnis
The ragulte are given in Appendix Teble 15 and the medn {Angular

tranpsformetion) in Teble 21, .

fABLE 21 ¢ INFLUENCE OF ACID TREATHENT AND SUBSTRATE DN: THE

GERMINATION OF NUTGRASS SEED. MEAN PERCENTAGE
GERNINATION. R .

SUBSTRATE ACID=TREATED UNTREATED ..
TRANGEGHNED ACTUAL E0 T ACTUA

so1L 53,28 64,2

SAND 50,40 59.1 19,97

FILTER PAPER §3.73 65,0 ... 34188

L.5.D for trensformed data = 4,23

figsn parcent i (Anguler transf ). of

1) substrates :- SOIL 57.18
SAND. " 35.19
FILTER 44,14

2) Acid treatmenti-
TREATED 52,47
UNTREATED - 25220

A higher everags germfnation wes obbainad on Filker peper:t

snd sand with no diffarence bstuwesn sgil et sand substratés,

traatmsn. doubled ths sverage percent germinstion, ‘Tho irteractidn:-

bstuesry acid treatmsnts snd substratee wms significant. The scic trested

sesd was not afPected by the aubstrate,uhsreas untreated aesed germinatad

much batter on Filter paper than in soil and sand.
Ths germinstion test lasted for 5 waeks only. These results indicate

that the visbility of the saed did not detorioreta. vith storage

3. Low Jemparature Exposurs.

To asteblish the susceptibility of nutgrase sesd to low tempersture

oxposuta, mutgrass ssed harvested in tha late sutumn ues inssrted in o

d tantly at 5°C. Samples consisting

refrs which wae

of 100 sasds,wers drewn and sown at FPoctnighly intervals as shoun in

Table 22 ,
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TABLE 22 ¢ INFLUENCE OF LOW TEMPERATURE STORAGE ON THE
GERMINATION OF NUTGRASS SEED. (PERCENTAGE
GERMINATION) .

TREATHENT
EXPOSURE PERIOD

12/10/641 31/10/6412:

42 42 43
40 41 45
51 54

0. 8 weaks 30| 49

.10 weaks 2%

Fo 12 wawks

Sown 2/8/64

the nutgrase seed,

4, Seed Maturatiaon.

Nutgrase ssed was harvested in the Fiald &t differont stegesy..

The titos and i date of the-g
test are given in Tebla 23 . . The first sample uF‘ saad s haziented as
scon 2s ssed was availsble. Eech sample consisted: of. 4 X160 'uajaﬂé, :
sold-txuted and unbrseteds < The sngular trensformstion: uas epplisd to. <
the resulte befare snelysie: Poraent. germinstion of he sood: o given
in Appendix Tabla 16  end the means (sngular tranefqrmation) aPter 40 do

in Table 23.
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TABLE 25 +  INFLUENCE OF SEED MATHGES( ON THE GERWINATION OF

NUTGRASS SCED. MEAN PERE;N GERMINATION AFTER 40 DAV

TREATHENT UNTREATED LD TREATED
SEED

HARVESTED SOUN TRANSFORMED | ACTUAL | TRANSFORMED
. .30/12/63a] 4/i/64 43,55 48 54,83 6648 .- 7|

18/1/64 b| 30/1/64 25.49 19 34,28
. 26/1/66 cf 30/1/64 51.20 61 46,25

.\31/1/64. 4] 12/2/64 34,71 a3 48,28
14/2/64

4/3/64 42,86 46 50466

127/2/64 F 4/3/64 23,17 16 27.49

fisan_Percent {Angular Transf

30/12/63 ~ 49.19
b) 18/i/64.. - 29,88

1) Hervesting Dates:

&) 24/1/64 = 49,72
d) 31/1/64+. = 41350
®) 14/2/64 46:75

f).27/2/64 25-33
£.5.0 Harvosting dates 4.3
Acid treatment significastly 1m:taaaad gstminstinn fx‘nm 36,8 ta

44,0 {anguler transforuation). Harvsstiﬂg dates had:

significantly loysr. than- these. threey. and

The ‘iritéraption was significant, but this might et

sgein much lower.
ba of much use in viaw of the irreguler wffect of harvesting dates. g

enalysis wee @ somewhat approximeta ons on‘account of the. dnaqual

Punbare of seed used in the different treatmants.

Samples harvested:on . -

18/1/64 were inmeture, unile seeds hatvested on 27/2/64 wese light end;

poorly developsd. : L s
Raduced visbility of tha late harvested seed wés dus, in perty ..
to the sampling techniqus employed,. and the. grawthhabit of the plant
Thu same plant popylation was used for-seed vollection. Ssed hervested
aftar the 31/1/64 was obtained: Prom umbels 1 . with : collapssd florel
bases; ceusing tha ‘umbal to invert and ‘shed ite seed. The remaining seed
88 garierally of inferior quality and weight ;thus giving reduced germinas

Hgh for the lats Harvested treatments.



. Seod Storags

The visbllity of nutqrass seed which had besn storad undsr
Jshoratary conditions for periods ranging From 3 to 16 monthe vas
jnveatigsted. 4 x 100 sesda of each harvesting date,vere plented 28/6/65.
The seed samplse were harvested sccording to the schedula gi\vlﬁl'l balowe

1 30/12/63
2. 18/1/64
B 24/1/64
4 31/1/64
5. 1a/2/64
&, 27/2/64
7. 13/3/64
8, 12/3/65

uarisncs. Persent- germination For sach date’are given 1 Appandix Tenls
17, The Pinal percent gemmination has bosn convasted téien shgules
tranaformetioh., The means of the patcant ga:minat&nﬁ‘thuai 4
transformation ave given. in Teble 24, 4 %106 saetis gara;
29/6/55. il
TABLE 24 IWFLUENCE OF SEED WATURTFY. O THE SEVRINATION OF

NUTGRASS SEED MEAN PERCENT GERMINATION AFTER-. .
31 DAVS. iy

TRERTIENT. . PERCENT. r‘mmmngd
{HARVEST DATE_L'1 TRANSFORMS M:TL\A\.f
1. 38/12/63 34,72 33

18/1/64 55,70 68
28/1/64 55.94 il
31/1/64 56.30 69
14/2/64 82,17 8
27/2/64 49,78 £l
7. 23/3/864 35.01 X7

L.S.% p = 0,08 5,41

Thare were significant differénces amsag Grestmontes angarw’
“ith the parcent garmination duk. xn sole 2§ the overall germination

of labotatary stored sesd des 4 @ hayter order then thaf.af thatoriglnel

herveated materisl.




R

The results from the various germination etudies confirmed the

¢indings of Justice and (1546). The viakility of

nutgress seed generally varded botween 50 - 60 piescant P Kapt ifider

alternabing tenperaturss 20° - 30°C, and given Light &t 30°C Per 4 perisd

Rawn et al.
aof & houre. ~Contrary to the Pindings of Reim-ed-ade (1962) Light uad.x

critigal Pactors e
In a normel season; vieble nutgrass ased gas available: hy‘ t};n
bagifining of Jenuary et Bethal.  Naturally,. the production: 4P iabls.
ased. gould be. depsndent on the rainfsll dlotribUtion patbern Fab-any
particuldr gedson, From o dlapbesal point of ylsir 1t ms; ot :varg,_

important to know that vieble savd. uao. Frealy svailsh s
2} sionthe after smergence,of the nutgrass Thé\ﬁnnéar[;: of)
tncorrect. conclusions From 8. faulty sanpling techniqus wess s
bhighlighted: . . SRR

The Tast that stored nutgr: . sded wiid rist SKAoH t6 -dakuetorat

AY
storage and thot eadd expbisute “had 7

adverse. donditicne.
For these ressons it was appasent thiat twp addttioral Anveatiod
be undertaken. Firstly, to sstabdich the esed produdlng potentisl of:

dutgrass and ‘scondly tha pressnca of sesdlings under BEy.

Seed production )
To determine the seed production per planty e number of éxaminatisns

of fully mature nutgtase plents gsampled st 3zthel and Frénkenuald vere
mads geveral wesks sfter flowering.
Jeat ).

Yen plants exenined., Averege nupber of epikes per umbiel and the.
nunbsr of epikelats par spike were recorded 15/1/62, Seéd produstion
i8 tissad on an average nunber of 12 swede pev. spikelst. Results sre shoun

I Appordix Toble 18-nd the moons In Toblo 25
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TABLE 25 @ . HEAM NURBER OF SPIKES, SPIKELETS AND CALCULATED

SEEDS DER MUTGRASS UMBEL 110 PLANTS EXAMINED,

RUMBER OF SPIKES | MUMBER OF SPIKELEYS| TOTAL SEEDS PER *
PER_UMBEL PER SOIKE UBSEL.

7.3 17.5 L 1495:2

flant height at flowssing, number of spikes and. otal’ numbar of
spikelsts per umbiel were recordsd for 20 plapte of 26/1/65. *Saad
production is besed on an Average numbar nf 12 soeds per epiks. i
Redults are shoun inAphemlix Tabls 19 end the means i Teble 26y :..

TABLE 26 © BEAN HEIGHT, NUNBER OF SPIKES AND SPIKELETS AND:®

CALCULATED SEEOS PER NUTGRASS UMBEL, W 20 PLANTS
EXAMINED ; RNy iy

HEIGRT OF PLANT | HUNBER OF SPXKE# NUHBER OF SﬁfKE-{ FTOTRL‘SEEDS,
IN CHS PER UBBEL LRTS, PER UEBEL BER DMBE) i

43 7,35 172:9 206242

Test (e

“otal number of seeds on one spike wes sounted. Thig swounted tol

102, The Numbet of spikes per umbel from 26 nwbgrags’ fluuers: ware.

counted 30/12/63. Calculated seeds:por Umbel Ara given in Jahle 27,

TABLE 27 : MEAN NUMBER OF SPIKES AND CALCULATED SEEDS':
PER NUTGRASS UMBEL - 25 DLANTS EXAMINE_D-

‘ NURBER OF SPIKES PER LMBEL TOTAL SEED PER UMIEL
‘ 7.6 77542,

Seed produckicn psr plant thus veried betueen 700 to 2,000 per ymbols .

Bllowing for a GO percent gsrmination of the seed, 1 inflorescence
could thue yisld between 336 to 1,000 seedlings. Thess Pigures are in

agreement. with results obtained by Justive and Uhitshead {1946) and

HL1L et al (1963 &),




§. SEEDLINGS.
sutgrass soedlings ora not commenly found in infostsd Fiolds on the
jighvolds  Throughout tha coursi of this study, obbampts wero medu to Tndsts
sutgease’ soodlings. Despite Lho liberol dissomingtien of*seed Trof Aig<
Joquary onuards by @atuss plants, and the high Gcod danetty depbalt e the -
a0il surfice, inspections feiled to revosl smedlifgs on tha-Shided 8pil -

surface. Scodlings ware, howevar, found; but ‘this proved.to Be.more et an

xciption than the rule.” The 6P nutgrass

to the first half of the sunmer sasmony Seadlings iiste selfom

dl

maize in id=01 Hutgrass

ings (2 - 3 LoaF stags), ond tha populstisn derieity. of o nubgpeas oedLin

cotohy wes bstabilishod.

The nupher of ‘nitgress ‘smodlings par"hs, A

diemnter citcular frame wes 403,
Fx:nm thu germinntinn s:udios U: Sa Dlnuk‘ that undel‘fevnur b).e

canditions, nutgrnas seed is vieble by tho thipd lll:aek'in Jahumry, and' .

Shattars roadily by tho odd of Jonusty. :Under s.dérisa cohopy:df mapurk

Autgrass (400 - 600 steme per 20% x 20" guadrat)y soll mofsturg odndi
are euitable for ‘gernination. Yallurc on the mart of eguds to Garninuts

under-such conditiong must ba attributed te ono or athes factory.namsly

afther the exclusion of adeduats 1ight, or-s possiblo inhibitedy. doxin

excrated. in the chizosphere.




¢, DISPEASAL AND DISSEMINATION
Haulng now demonsbsated the viabllivy of nutgrass seed in.thar .

laboretory and ssteblished tha presence of seadlings. in the fiald, it
vas togical €8 seok an efficient disharanl mephariiem other than ..
natiral agents, which could he held responsible for the-widesprasd
nutgrase Snvssdon of tha Highveld. Tt is woll-knout thet tofF sesd:
(Eragrostis . tef Tot) hes, over sinee the promulgation of, s saad
lews in South Africs, been contaminated with nutgeess seed (s;u
Hattingh 1855}, The prasent meed regulatiohe (Gu{m»mn’anb ~Eazla
flagulation -Gazette 215, 26th July, 1963 (No.563}) si;atea thatt
shell nat be sold if it contains wesd seed in skopes afﬂsﬂ'pe‘

teff seed”, In the sbsencs of supporting evidence fedarding s

viabiiity and seedling emsrgenca, the Departiient of. A

Tagant years, grented i 40 tappass

and permitted the sale nf teff ssad with contamination devsls,

500 weed sosds por 1 oz of teff seed.
In an effort to slucidate tha probleii of seed didpsrgal,’
pacts of the problem were investigatad;
i, pollution of Teff Saed,
A total of 207 teff seed samplas which had been siitted to “the
Department of Agricwlturets Saed Tésting StaEifn et Pretsiia; for

Putity and viahility tests, during the years 1963, 1964 and 1968, .

Uere ined. Teff seed i i ware to a Uniforn basis

end classifisd into various groups in Tespect of the umber of nutg):'g:aa.‘ s
scads por 28,3 pme of teff seed. The classes selented wers 9. 0-10, 10~
20, 20-30 nutqrase sesds, sto., The results for mach yaar ovet,tha
thee--year pariod appssr.in Appendix Tabls 20.The data tas beerl ﬂummurised
in Tebls 28 . The analysis ia only concerned with nirbgrasg

Contamination. The tobak number of Toreign wasds per teff seed sanpls

hag Boen sxcluded. Aiso rofer to Figura 32.
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TRELE 28, ¢« HUWBER OF TEFF SEED SAWPLES CONTAINING
NUTGRASS SEEDS,

INATED WTITH EB——
CONTARINATED WITH e

1. lesa than 50
autgrass sseds par
28,3 grems tefr

Z. Wors than 80
nubgrase sseda qer
28+3 grame of teff i 10 5Y

Referring to the data presentsd- in Figues 32 . and. Tabla !

it will be noted that over. the. past ‘three ysare, 42% pt; t

mors than the

of teff semple. Thars alsd appears to bé an mtar-ssqennzl e

the percentage of heavily cond seed being part]
during the 1965 séason. Andthids sadient Peatute of the: snaly
epecific sress, The lafter included Standeston, Piatrand; Holnoden

burg,

2, fzeas of Taff in South Afrige.

Frem the aforegoing anelysis, it was ‘svident that tefs pesd

wes painly in specific aréas, 'Fr'am the Tatast
sgriculturel statistics supplied by the Dsua:tman}‘. af Agricdy.m;e
(Agricultural Census No.34 195Y-60 for the Republic of Suut)h :An{m). - .
it tme possible o exbract the. principel beff grouing and teff segd.’)

producing megisterial GistFiots. The latter have been arranged-in.

order sourt Annbably te teff (Tebls 28" )4

Tha dats for the entire Republic is ewmarized in Table e
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TABLE 29 : AREA SOUN AND THE NUMBER OF .BAGS OF TEFF SEED"
PRODUCED IN THE MAJOR TEFF SCED GROUING

DISTRICTS IN THE REPUBLIC OF SOUTH AFRICA. .
Arsa = Fodder and sesd in morgen; .
Bage in 200 1b nett weights
Based on Agricultural Ceneus ~ 1959/60.

JRANSVAAL AREA SOUN NUMSER_OF BAGS,

. TRANSVARL . |

1. STANDERTON : 15,529 13,488

2. BETHAL ) 6,656 3

3, HEIDELBERG. 5,823 1;087,

4+ VOLKSRUST 3,513 arg
ERMELD *3,346 Siap8
MIDOELBUAS 3,248 igmy, 7
NIGEL 3,141
DELHAS 2,207
BITHANK " 1,528
YEREENIGING 14740
BRONKHORSTSPRULT 14456
AMERSFOORT 1,402
CARDLINA
KERPTON PARK
SERMISTON
BRAKPAN
POTCHEFSTROON
VAt DER BIIL PARK
BELFAST
BENON

21, WAKKERSTRODN

22, PRETORTA

23; RANDFONTEIN

24, SPRINGS

26. ROODEPDURT

25, VENTERSDDRP

27, KRUGERSDORS

2B, «USTENBURG 228

TATAL FOR 28 DISTRICTS 6,121 12,997

TOTAL_FOR TRANSVAAL 57,122 17,98 M
E ¢ SOUTH AFRICA 46.4% £0.84%

a)= 12,84 of S.A b)s 45.9% of SuA.
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ImBLE 20 . (CON'T).

[ cape_province AREA_SOUN HONBER OF BACS
1. MOUNT CURRTE 4,529 7%
2. MAYATIELE 1,797 132 3
% ELLIOT 63
4, * VAN RHYNSDORD 810
5, HUNANSDORPR a7
6. MACLEAR 395
TETAL FOR 6 DIZVRIETS 8,811
TOTAL FOR CAPE PROVINCE| 9,383

| _gRANGE FREE STATE AREZ_SOUN
1. VREDE ) 10,963
20 HARRISHITH 10,916
3, BETHLEHEM 5,366
4. FRANKFORT 4,359
5. REITZ 3,764
6, LINDLEY 2,821
7, HEILORON 1,847
8. SENEKAL 1,591
9. THABA NCHU. 1,224

10, FICKSBURG 950
11, LADYBRAND 924
12, FOURTESBURG a3g
13, CLOCOLAN 2
14, KRODHSTAD 584
15. WINBURG an
16, HMAROUARD 357
17, BLOERFONTETN 268
18, sasobeung 203
TOTAL FOR 18 DISTRICTS 49,181 11,126
TOTAL FOR 0.F.8 50,376 11,165
% of 0.F,5 97.6% 99.6%

Fof soomw ARRzc | a” ek

c) = 8,885 of §
9.02% df 5.4

) = 17,7% of S.A
£) = 11.98% of S.A.




TABLE 25 : (CON'T) .

NATAL AREA_SouN NUBNER 0F_BAGS

1, UNDERBERG 858 2 i
2 ESTCOURT 511 3

3y KLIPRIVER 581

4, BERGVILLE 523

8, NEWCASTLE . . 3sp
6, UTRECHY 374
7. LIONS RIVER 206

TOTAL FBR 7 DISTRICTS 3553
TOTAL FOR NATAL 4183 163

TABLE 30 : -
PROBUETION JEFF IN THE REBUALIC OF SOUTH AFRICA. 1959760

PRODUCTION SaA CABE. HATAL
i i T7.76%) | (3+46%).
lAzea sown - rmovgen - | 121,070 9,383 4,189
ey Toaped - tons 245,389, | 23,839
Hey marketed~ tone 19,142 05 08 |
Seed produstion, 200] 29,413 237 103
1ba (0:812) | (0,36%) [ (60.86%)

The snalysis 1s concerned ealely with those magistsrial Gistricts
in which more than. 200 begs (200..lbs)-of teff. seed. is.producsd. armore.

then 200 morgen of.taff is sown annually.

The Trensveal snd Orangs Fres Stata rank ss the principsl- et

Producing aresa of South Africe, the ares mounbeing 47.2% sng 4L.6R -

raspectively, OF interest is the Fact that of the total arse goinr in

South Africe to teff, ¢1% of the plantings ure confined to §

®apisterisl districts within the fighveld Regiom, namely, Standetten;

Urede, Herrismith, Bethal and Wwithin: sach. Provinca over

90% of the arem soun to teff is restricted to the distriots listad

in Tabla 29 , most of which fall within tha limita of the Highveld

8egion. 1In the Tranevael, tePP assumes a minor rols in the western

sactions of the i ing & @ batween teff

Brodiction end rainfall pattern , In Paot the production of teff

iroughout South Africa sppeaxs to be clossly allied fo totel rainfall
nd distribution,
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Frouie Sauth frice. . tagn unit reprasents 100
mergen of teff,

cress in the
Derk and light

ert Besuily and maderately

P
cond
{Fig}
infe

pose]




fgpublic of
ifesents 100

rica. - Dark apd light
nt Beaylly and moderstely
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~B4m
With rogerd to toff somd, tho aroa of production s far moto
rostrictod, tho Transvaasl end Orengo Frao State sccounting for 96%

of tho tatal sood produced. ‘Standerton fomturos os tho primary produsor

" (46%) Followed by Urode (17.78) and Harrismith (12.0%), with Bothlohom

ond fiddoiburg showing soma prominencn. ALl tho five megistorio) distrig

fall withih tho Highveid Roginn,

pistribution of N infostod and Toff
South Afriea,

From tho abovo snalysis, it was possible to compile tud: dis¢pitiibd

aeps liustroting oroas soun' to beff, ond erésd producing Hoff. seod,.

comparing thoao maps with the nutgrase-infustod ardee of South’Afried -

(Figuros 33, 34 and 35 ively). 8y

infustad arcag ovor thoso of tho rospoctive boffl grouing &xcd:

poseible to draw sound rolativy. Eo:Ehc i
of nutgrass.

hilo tho ing map shows nutg

throughout tho ares, kha Tooowds mn ahich this distributis

sra confinod primarily to cultivetod dryland srabld Pielde:

genorelly infostod, but rather that

prinoipal ‘wend problom, With: the of tho sugar ga

arons in Natal (Anonel96S b), tha infostationa riported for ths arioun
fiold cropping arcas in South APrice dre based on oksvrvdtions of tho suthor:

ond snPormation chtainud Frow varioua technical offiscre sttachod £ ‘

Governmont Goportmonte.

4. Pathiays of ion nd Disporsal

vatistics, ouidenco and Field -

From tho
Gbsorvabions, 1t wae olep possiblo to Gompils s supgostod pethuny.for |
the Snbrodustion and disporsal af Autgress imte hon-infostod and infostod
®rablo fiolds. (Figur. 36). Tho schemn is based o tho awsumptich that

tho soad of nubget seqs through tho digostive tract of the animel

withauf faying dts wiebility impairsd.




FIGURE 35:« Tef? seed groducing aress in the Republic
of Socuth Africa. Tach unit rspresants
500 bage of teff sead.

FIGURE 14
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R IX
TUBER AND PLANT STUDIES

», TUBES STUDIES
The prineipal nethed of nutgrass dispsrasl in efy arabis Tield g

is by-means of fubere. It is essential that avery effort be mede 5
prevant the desvelopment oF thesm organa: Experiments wste carried bt

to obtatn Anfornation ragarding the distribution of bibists i t‘\a soily

factors influancing the sprouting nf the tubsrs snd the affsct af. »

diffgrent troatments on the viability and survival of the. fubgrg, i

1 of Tubsrs i the Soil Profile. LI
From s conteal polnt of view, perficularly. vdvs, &1iisge Hethode
ere enployed, it is sssntial to cetablish the infestation level of:
nutgsess tubure An the soil profils, )
The. nutnrass population in sdotr sotl layer uss therefors
astablished by screening out snd caunting the £imm end deplsted tubets -
from 20% x 20" guadrats. Sampls blocks werd axnnvatv;d h‘)’a daptii ﬂ; an
$7om two docations, both of uhich are feprassntstive of heavily infdcted,.
peorly drained sitss. The samplse usse ramsved and wmshed thedush s 7 am
screen.  The tubars were then olssoifiss vé Fism of depitted of.
Tensruss. Tubera which could be crushed with podssate praseuss vers
slaesified as deplated.
In the Firet experiment (Sapafontsin), the soll saipiss vere
Temoved during the winter dontkn follawlnyg & heavy rainfall. The ?Ubﬂl"ﬂ
#8T so0i} layer were racerded. The second seriss of tuhera were removed
during midwdanuary (Bathel}. In this cess the entive sofl block wee

excavated and no attempt was meds Lo esteblish positlondl a2 i

Results of tuber numbsrs ars given in Appendix:Table-24 and tho maane

in Tablos 3) and 37,
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TABLE 31 s DISTRIBUTION F NUTGRASS TUBERS I THE SIL
PROFILE AT BAPSFONTEIN. WEANS OF & FRAMES 20x;

Sah
etsate, ERRS OF B TRAMES 20vxi0",

S
SHIL DEPTH FIRM TUBERS DEPLETED BERCENTAGE

I8 INCHES . TUBERS DISTRIBUYTON,
g~ 3¢ 815

61,84%

36" 316 25,31%

6 - 9" 138 12,858
iotel 0 ~ 8¢ 1269 5

TABLE 32 ; DISTRIBUTION OF NUTGRASS TUBERS IN THE' TOP.g%
SOIL LAYER AT BETHAL, WEANS OF I FRANES 20'xzgh

Number of nutgrass plants - 534
Number of Firm tubers = BA3

The vosulte in Tables 31 and 32 reflsct th distiibutionend::
concentration of nutgrass tubers on tuo heavily Infestéd’eitis
#pproxinataly 87% of the tubers are conantrated in’the top: 6" 14yehe

The zatio of nutgrese tubers to nutgrass plants an hsavily:infestad

2ibva ves wlmost of the order 1 : 1. .The numbet of firm tubaie Pouhd

below the 9" layer wos negligible and it may therefore. be dsaumed:
the principal inPestation ‘La confinad to the 0 < 97 harizon.  From the .
ssuilts it would appsar that where tillage contral measurss 3ie applied,

disturbanos beloy the 9" layer would not enhance the efficacy of these
treatnants,

% luber Population pas Plant. : !

Yo gain further information with Tagard to the tuber population
Unelty in the eoil, the number of nutgrass tubars per plent wee
Eateblinheg,

) 4 fotal of 27 gnuividual plants wers removed et random From e
folsrately infasted avable Pield touards the tarmination of the growing
*®E0h. The plants were carefully removed and the tuber populatien

" plant racotded, Results are given in Tapls 33 .




g7~

TRELE 33 : WNUMBER OF TUBERS PER NUTGRRSS PLANT
{27 _PLANTS)

NUNBER GF TUBERS
DER PLANT NUNBER OF PLANTS

b) Twenty plants were removed et: ths snd n? Bummqp frnm

inPssted site b Franicerwuslt and the nubes of supers p

peciss competition, © In tha eeflisr plent dispgrsal: stidies;.ofa

w818 very high, $.s. 500 - 600 plants per 20%x 207 frans the muinbar. :
of tubars per plant dropped very sharply. .

A populetion level of 500 tubers pér:20°x-20% Prame is aquﬂl!“mlsnthtln ;
@ populetion of 7,840,800 fubers per asre. 8y comparison, Tumblasor ‘atid 7/
(1960 |, fecorded Prom 13 million plants end 38 nillion tubeFs per

8072 in various eoils, ‘The tuber populations given in Table 31

owevar, ars aquivalent to a population of 20-million-Firm tubdrs-and’s

total of 23,5 millinp firm and depleted tubera.
3

JnBluontio 6¢ o laaoment anTubsz & -

The depth Prom which tubera sprout ia of dmportence in a gontrol
Pragtenmg, Since the tubers ave mainly confined to the top 9" leyers,
®XPérinenta were conducted to ascertain whother the tubers emergs

Hhroughout this depth.




Author Fisher Jonah
Name of thesis An Investigation Into The Life History, Methods Of Control, Competition And Dispersal Of Cyperus
Esculentus (yellow Nutgrass) With Special Reference To The Highveld Region Of Sa. 1966

PUBLISHER:

University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



