The spiays were applied 2s blanket Lreatmeénts betwesn: the: wéizs ¥ous

ghe maize plants.

A spray volume of 50-gallone et scrs wae adaquatss

4o erisure thorough webting, ~ The weather was sunny sA8 Hobs. NG

during the 24 hour period Pollawing spreying.

rial (b) was epreverd on 22/1/68, The maize plants s Apprd:
18" high and the weeds were slmost of similar’hegh ) :
appisee in the same menmer =3 shovs, uaing & highsi v
water, mamely, 100 gallens per acrg to ansu{a auey .
Directad basal gpraying of: the maize was diefivull
wasthor during praying wde very hit and sunhy.
the site spproximataly 4 Hours aftet sprevifgy’
Results: -

Mo essessment of the treatmentieffecta:an the i
mize stand in both triale wes {rzegl)

that

tho - meize plants shich had heen contdctsd b
Killed. The sppeacance and graéh ot Hhe SUFNLVERY malze, Hoe
uas mezkedly sugerios to tha unspraysd plants

Hend sontrsh satings. ERa o

‘ised controd, which includes kilk of nutgrass, 2onu

and hruadlaaf‘ waada, was aaseasnd hy x‘af:fng thie apmyed p1nts titce nf‘bb

spreying.. Resultz for both trials dre ngsn An Appei

ahd the mean valueg in Table I0k. .

TABLE 107 5 WEED CONTROL RATIHG
Trial {a) . . Tatal{e).
ey
" Period pTter .| - rREATHENTS
TREATHENTS apraying L
75 wogls | 2 poriths |
IRLIN LLnumn T b+
.ﬁ‘:gr:ﬁ“ s s.a 5.0 - |¥5.5% Agrel.
Petinuman 2 1b +
2.7 g2 Linumn 1:25 1
haral 9.3 N aghal
5. Cont; 3ainuron 1:5.55 ]
Tontral ¢ a 0B Agrel
&,Lanustn 2.0 1b.
- dgtal
5.Contsol




N

wead Counts

Yasd Counts

Tea woad caunts wets made. on Trial (a), the Fiish bn 28/L/65 (A6 days
after spTEYINg) end the escotd 10/2/65 (29 days aftét ap‘taying) FFdp

the firat count, bhe total ueads per 2 squave foot Pinia uora BoCHbeds
taking tug frames per plat. ;

end the mesns in Table 102 .

Resulte. axa piven in Appbndls Table
The second geed gount cunslsﬁad of
the nuiber of wasds per quadrat fraiie add recusuAng. reapaceiua
{pmediataly aftar cutting.

The' quadrat Frand medsiriy 2 duus
ues placad at random Four times along the ‘GentralLfna of. sac

The ranults are tabulated in Appandix Teble S5 and: ta means
ip Tebleld2 . An snalysis of variencs i respect.of tacs
wm oo an tha Lag. teansfonnetion: ;
Table 103 -

TASLE 1D
____.___.ww_*i__..l.

Tha: TeeiiLEs iars ',

WEED SPECTES

Cypesis' ]
= Lrasges®:

TREATHENT
1, 1 1b Linuzon + DA Agral

Byoadipal
b aronddenr g
TaTaL -

2, 7 1b Linuron + D55 Agral Typasie”;
tiraaons

Hsgdlent
B R ¢
3. Control Dypérai
Gruagss
Betadlant
TOTAL
# Annuales .
The ‘wewd“species it Gides ST Sblideres wWhgk
1. Cyperus ssoulsnius [ 6. ErAgroatid agps .
2. Iagstes minwts A 7. Doseidacd” Bietdesn
3.  Elousine ingice Graedn: B.. l:henngwdimn album(i"
4 gyngdon dactylan frc 5 [onmstine sericane’

Lomnelina BPELEANG

S aparapthus retpoflexua L.

Ao Snepection of the teial /2/85; ses 3 -uacks artes sprayiagy -

Tevsaled & reinfestation of mutozess. This teintestation Mig)nsl:ad l';nnt

freshiy sprouted tubers and was not agsociated with tegennatu‘.np of: o

proviously affacted plants, The degres af rﬂspmﬂﬂﬂs "'=5 mdrg.pro~

Pouncad on the L Lo Licuton then on she 2 1h-Limurom prata. Qbgervations

P T
A0 Total (b) shoved an exceliont kill of Yenfhiun gl nd Pakite aweil,

®ith 811 Ywvels nf Linuson.
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YABLE 13 3

240 WEED COUNT {29 DAYS AFTER SERAYING
FIEAK, *BUNBER AND DEIGHT (G0S
PER 2 58, FEET {ogs oF sieps

TREATHENT RS B 5
OADLEAT
éUmBEH WEIGHY KURBER WETGHT

1.1 3b Linuron +0.5% Age.
2,2 1b Linuron + 0.5% Ag. | 10.5
3. Control

LOG_MUPBER OF NUTGRASS PER’

2 SRUARE: FEET BUAORAT
1.1 1p Linuron + 0.5% Ags| 2.076
2, 2 b Linuzon + B.5% Aged . 1.624

3, Sontrel : 2,262

Li5.0 p = 0.05

when appliad in conjunction with & surfactant {Ageel)s st
of 0,57 gave a high percentags kill of nutpress as: ugll ad
teol oF @ number of comnon ansual weeds, " The: herbfoldal atti

Iinuson appeared fo he of a systenic naburs.” This tesatnent. oid da

sprouting Frow doviant tibers. ey
not observed, Where @ height diffarsntial betisan the msiza ntup mﬂ

Autorass prevailed divected Gesel row ‘testnant psrmxt;tad na:acki\{ak

veed control.
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6. Nutgrass Control in Turf

a) 2;4-0 and @CDA

Selective control of nutgress in LUE? is & problen of prlnapy

importence. Several trials wers conducted to valiste 43 nombex of-

® ing herbicids The smant

[ 42 the Frodicas
Turf Research Station. i

soveraly infasted With nutgrass. “The rétes wewy 24,6, B/ AAd 10

suivalent per scre. Trestients wers applied ab i

Selection. ‘3‘ jar ghioroeiy Poliowed by & s‘{ahamix) it

wers somsuiat mesked by the. 1o

HrEYing.

&) Screening Trial - 1867,

Faur i agch akbur

e newly establiwhed Skaapplaad tusf heavily infested with & unifarm: st

of nutgrass, Tha trial wes designed ta veluate thy salsckive hntmﬂdal

behavigur of thras compounds and compark thelt parromanua mth . phaniok

ecstic hormane herbicide | - l'ecammeﬁﬂed forl W‘JH cqnt

nutgress in established turf. The compounds in thie trial wers: eelsated

bassuse of ‘their particularly hign degres of contest sotlvity and:]

ordan of sesidusk boxicity to parennial gregase. The yrssteiite ghve

1 Teble 108 wers sppliad on 2/1/62 tu 3/T208 este phots sidanged 18

Fandongeed blocks wiith 3 seplicetiane. The sitw uas o, 84, dapa oFtn

i1 ingy
spraytny, Urea (200 lbe per srs) ves spplisd 18 days eftex. spraying..
id and ¥ho euil

fhe sasther st epraying ves warn and Fum

i 61
Strface moiet, fhe site having baen wall ipnigeed end subRagen Y_

Woun prigr to herbicidal spplication.
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Conbral of nutgrasa and phytotoxickty to bhe tubf wae determinad.
by visusl egeesshent of percentage turf cover and nubgrasa-infestation:

she residual effect of the herbicide uae eveluated by récarding the monbes

of suruiving nutgrass plants in 3, 207 X 207 quedrata. - County e 5

45 deys (26/2/62) end 90 uays (2/4/62) aftar spraying. Resul‘bs of

ratings snd nutgrass counts are given in lmmwdxx Tahlss 55 tndﬁ

TRABLELGSG %

IRFLUENCE OF WERBICIDES DR KU
HCAN_RATING PER 3 REPLICATION:

TURE

nmmm?g_r_v__‘
8 Cays

:.‘e;)snoaat} 2,76 Loal

2 Says
10162 4/1/62

6.7

1.3

%.hinossb $.52 ™ 9.0 1.8
{3808 - 4 los ased 1.3 38
GHCPA =8 M. ME .3 4.8
s.Linuron ~ 2 lbs| 6B do. ¥
tolinuran ~ ¢ 0| 6T a5

?.flonolintron.
- 2 1bs i

8. Monolinuroty
4 Yos

Contral a

THBLE 108 AF HERBICIDES -ON:

K sunumm: HOTERASS PL

b RNEE
AESH

HEMNICIDES

1. Dinogeb 2,76 ibs
2, Dinasal 5.5
3. MCPR ~ 4 1bs a.e
YCPA - B 1bs m.B
5. Lipuron -~ 2 1hs
6, Linuron - 4 lbs
7. Nonalinuzon 2 lbs
8. Ropoiinuron 4 1ba

« Soptrol

©




fasultd.

Besuila.

Hybgrass Control.

0F the four compounda tested, dinaseb gave he most. efPective

instial contzul of nutgraes Followed closely by monalindtcn ot the - -

higher Tete of application. An assssement. made. throe wseke after |

spraying Tevesled that the high dosaga MCPA treatment, gave excellint:

zontrol of the weed, despite poor initial performanca. : Similarly,

1ov NCPR et aleo gave guod control. This pattarh ol ccnbrhl uas i

4as sstinated, Plots receiving 8 it of (CPA shouad: the qreatast

coduction in nutgrass infestation: Assessments mAds Gng e BEh

induced by preuious herbicidal toxiity tb the uxf.

Phytotoxicity to_turf.

A1l the treatments with tha sxception of MEPA and. th

squivalant per mera proved to be pafe For usa an’s Sickapplans tuef,

giving effestive nutgrass conbsdl for e period of 6 siboks aFter,

To ensurs complete sradiestian, repested spreying uring tha, agtive,
LT
growing period would probably he ripGesaEty, .

e) TLA grisl.

Sodium trichloresstats (TCA) is a hesbicide principally enpldyed o
M conbrel of perenniel grasees and particularly shizometius spouiss

s, .
auch s Cynoton deckylin. The letter, nevgrihaless axnitiLts bobatdarsble

tolerance te law dogage lavela of this herhicids and & unaffeacted: by

tabes below 40 1bs pev scra, Bt ithass lou dusage retos hounyss, ey

ahows cenajderable susceptibilitys A trial uas thorsfore designs ®

. fo gt
scresn low desegs levels of godium trichlosscatats with régard t‘u; )‘-.

susceptibiiiby and purf tolerance.

Theea levala of TCA, 15, 25 end 35 lhg per &ores Ware applied ty &

well estapiished and sctively grouing Roysl Cepe turfy infested witha?

Wikoin etand of rutgrese.
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Herbicidal trsatwents wera applied on 25/1/60, arranged in
randamized blocks, interspersed uith unaprayad check plote dnd repli-
cated three timea. Plot size wes 1/300th acre. (See Fig. 59).

Hot, humid comditfons prevailed at spreying. The soil was moiat,
1ight rein having Fallen the day prior to treatment.
fasulis,

1) Pra-_and post-treatment counts of rutgrass plants weve cerrisd
out 1 day prior to end 15 days efter spraying, Total numher of Living
rutgresa per 20" x 20" quedrat wes Tecorded. The nutgrase paﬁulacian
per 3 quadrata ars given in Appendix Teble 58 and the meen veluss in
Table 106 .

2)e Post trestment rating of herbicidel efficmay was made-38 daye
after epraying., Results aro given in Appendix Table 58 and. the piesn

velues in Tebla 106.

2)b Phytotoxicity to turf was asessaad 36 days after spreying end the

subjactiva ratings are given in Appendix Table 54  end the mean valuss in

Jeble 107.
3) Control of nutgrass end phy ty_to turf.

12 months aftar spraying, the piots usre sxamined and rated both in
respect of turf survivel snd nutgrase contral. Resuls exe given in

Appandix Tahle 60 and the meane in Table 108.

TABLE 106: FEAN PRE~ AHD POST-TREATHENT NUTGRASS i
!;DPULI\TIONG. HURBER_OF PLANTS PER 20" x 20MCUADRAT.

TABLE 106: FEAN PRE~ AHD POST-TREATHENT NUTGRASS
POPULATIONS, HUNBER OF PLANTS PER 207 XBENT
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TABLE 187 ¢ POST-TREATRENT RATING OF NUTGRASS CONTROL

., AND_TURF PHYTUTOXICTTY (35 DAYS AFTER SPRAVING) .

TREATRENT

15 L85
25 n

"

35
CORTROL

%10 = Complate kill of nutgrass

¥ 10 = Complete kill of turf.

TASLE 108 s LATE POST-TREATNMENT RATING OF NUTGRASS GONTAGL

AND PHYTOTOXICITY TO TURF (49 WEEKS AFTER EDRﬁVINEI;' :

HUTGRASS CONTROL® ) TURF PHYTOTOXICITYS:
1.3
2.0
40
o

35
CONTROL.

* 10 = Complete regrowth.
* 16 = Complete kill of turf ~ bars patches.

Lum tsichloracetate demago to turf.

Summary and Conclusions.
] Increasing levsls of samism trichloregstato applied to &

Royal Capo turfheavily infested with nutgrass, caussd marksd Snitial
: reductions in the nutgress populetions. The highask dosage {35 lbs =
per acre) gave the most sffective and peraistent control. . The hexbis

cidal action was of a trensient nature, being confined to the- first :

thres months to Rapid regrowth of- & i

es vident during the following summer scason.
The sevars degres of damage cetssd by all tha herbicidel:
concentratians, coupled with short herbicidal pereistence; rendsrs

dodium trichl Letel for

cantrol of nutgrass in turfs plantd with this
at the lovest levels, followed by =n intervel of 6 - B wasks prinr.&s
planting, is o method which varrants furshar investigation.
) EBIC_tring ~ 1963.

Four retes of EPTAR 5% branules wera applisd to disturbed
Strips in a autgrass-infasted Skeappleas tuef after tha sods had beat
Sxcavated, The granules wore applisd et rates of Oy 0,25 0.5 and 1 0z
9T square yard, squivalent to 75, 150 and 308 lhe per acnes at the end

oF November, 1963.
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The granules were raked into the plots meseurfng 97 x 11 and Ehe
treatments were arranged at vandom with untreated strips serving as

gontrols.

four monthe after appiication, the number of nutgrass plants per
3, 18" x 6" quetrats wers racorded. The plantt were clipped énd the
green aerial Autgrass weight per 3 Prames determined. Results ate Glven
in Appendix Teble 60 and the meana in Tabla 109 . :
4 soil corss, 6" dismeter and 5% desp weve rambvsd from dach

plot, The soil was removed by washing énd tha total turf weight per'4
cores recorded., Results are given in Appendix Tshle 68. - and Tablal0y,

respactively. Thess wsights include roots, thizomss and stolone.

TABLE 109 : CONTROL OF NUTGRASS IN TURF ugTH EPTC

5% GRANULES, WEANS OF 4 REPLICATIONS,

RATE OF APALI- | NUTGRASS PER 3(18'x6" TURF
lcATION PER L FRADES BREEH WETGHT |
Sy, YD WOSER_{  CREEN Wi.

1, toz 10 13,55

2. }oz 9 £465

3, 1oz 1 8.15

4, Cantrol | 48,25 {29030 L

EFTC granulss wera highly effective in controlling nubgrass

invadxng d),shurhad sitea in turf, particulsrly at the high rateo nT

application. At this level, however, EPTC wes axtrenely :uxia to the

turf and prevented regrowth of the grass. The lowest rate of Buplichmdn

reduced the infestation of putgrase bub gress growth was still markedly

rotarded, 111 cabas of EPTC gave goad contsul of ennual wostes
8) EpIC = 1964,

€pTe 5% Granules uorospplisd to & usll preparsd sepdbed; heavily
o5 pre-planting soil ‘treatwents. Tho granules
2§ oz and 1.5 oz per 25 squere Pest,

rporated into the soil.

infested with utgraes,

Vers applied at tuo Tates, namely,

squivalent ta 75 end 150 lbs par aore, and inco
4

Tue turs varisties, Skaspplsas and Royal Cepe, were plantad ab 4
4 lanting.
Planting detes aftar treatment viz G 1, 2 and & wasks after planting

treatments weT@ arrenged in randomized blocka

Plot gize yaa B' x 5'e The

lented
and veplicated 3 times, The same vaight of gress Tunners wera pla
were applied 5/3/64 and the plots. racei\lad‘

in sach plot. Treatments
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uhanever Periodie of e

piote ware made.
From the rasults cbtained, it was evident thet the high rate of
ZPT0 wms injurious Yo both graws varietdes shermes the lew applicetion

wae
pate was tolerated. The grouth rate of Skeappless/mees moré Tapidg

geswbhs and wez less effectad by the hecbicida than the stower graping

Dslayed planting cowsad less hetbfeidal toxioity Sosthe

Royal Cage.

the first gsason.




FISURE B1:
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Z 60: Rodent denudation of Ersgrostis
© pusty

todert setivity in Cr-grostis

curvule pasturs.

gurvula

- - e




of Exagrostis guryula

8 crogrostie.

s DISIRIBUTION OF WUTCRASS 1N CEATAIN PLANT COMMNITIES

fiighveld have besn outlined by Davidson (19605). A number of p.ant

183~

CHAOTER ¥13

ECOLOGICAL STUDIES

0ISTRIGUTION DF FEUTCRASS IB CEATAIN PLANT COMMNITIES

The steges of succession on the sandy soils of the Trensvasi

communities at Frankenueld, representative af vaiaus stages of suocassdbny

yere examined with regard to the presence of nutgrass. . Theae communities

ihoiudet the following: g

1. Naturel Veld a) Undisturhed Purple Vald:
&) Lightly grazed Purple Veld:
c) Hsavily grezed Purple Velds'
d)Hyporchenia gress stage.
a) Eregrostis - Cynadon stage,

2. Stashe vulgerie o

5. Culbivated scess ~ Ezagrostis corvyla /Vees

Naturel Veld

No nutgrass was foudd in the Puzpls Veld or grazed PUtpie Vald;

Howaver, nutgrass wme found n both the Hyparhenia as weli'as inf the

£ragrostis-Cynodon stages, but oniy where disturbance ed peeurrads

$% wss Found nedr rodent

In the case of Hyportharia communitien,
{presunably gerbiliss) workings and in the grigrostis-Cyhodon communibiss
only at old kraeling sitss,where build op of ‘dung had coourrted, 4t near
eitering or geading points. In the Hypershonia cambs ghore. vete patahss
of.cinbinuous gross denudation, bhe grase tuseosks réyesling & prograsesve
de-back, becoming completaly necrotise The danuded avess wsre ‘coversad

#ith a thick grass littar and colonised by nutgrads growing vigorously
foom tubsrs, These nutgrass infsstations appeer to have origisated
from tubers, probably introduced by 08 rodenta =s @ fodder Tescrves

Stosbs vulqaris  Leuyss.

i .
Wo ovidence of nutgeass could be found in theaa commenitics
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gultivated aress - Eragrostis curvyla Mees,
N Fees,
In the Ezsgrostie curvula ceps which had been establiched for &

nupbar of yeats and subjsctad to heavy grezing pressurs, the soil was

sompscted end 0o evidenca of nutgrass ~ould be found. Hhere disturbance

hat occursed Bnd haavy ding deposits wore evident, e.g. nest Fesding

racks, dense colonies of nubgrass were Faund. In ore particuler canp whess

sousnt activity was very pronounced, nutgrass had irveded and oscupled

the . danudcd: aress. Ae a rasuli of rodent activity an unbroken balt &f
denudetion was evident. This belt consistod of & system of interconnecking
subtguzanean tunnels and nests, the soil subsiding readily when. subjestad

to slight pressura, (Figures G0 and 61}.
in one camp {Spacement Studies - A Camp), a largs number of

hee .
Cyperus rotundus coloniss were located. The coloniss were within close

proximity of eaoch other, ocotpylng the inter spaves habteen the. Ezeyroatis
tusgocke. It is partinent to mention that this would eppear to be the

first time that Cyperus Totundys hee besn recorded et Frankenwald,

Slovss {1937) in his survey of the flove st Frankersald, refecé solely

o ue [resguleptusl. It is possible that the sesd of the Eregroetis’

curvulnbfs';:d in the Spacement Trial, may have baen ocuntemimated with

C.rotundusi. .

From the made at F it gould dppear

thet nutgrass is confined solsly to the sarly stages of suscession

and in disturbed areas within plant cummunities higher in’ the sucsBsgion..

8. RELATIONSHIP BETWEEW NUTGRASS AND DUNG.

The pressnos of nubgrass adjacant to or ulthin decompoged ding
patches poses the question as ta uhether the weed had besn intraduced
by 1 3ans of an ahimel sgent or whether it wes woTe tolarant to high
Ritragen leyels then the compmting grasseE

Evidence in support of the eecand iieary is unfortunstely lacking,
% 1 data 1o available ragarding the susceptibility of che yaung futgrass
Sesdling to W conpentrations. On filter paper trested uith 028 KNOg,
Rahn ot s1,(1962) heve shoun @ 66 pezcent gammination of MUEGTEss saed,
Shile Jonp and Roux (1965) heve suggested that tha degrus of tolsrance af

imd heir plece
YPParant grass ssedlings to emmonium sulphats diminishes 88 # P

in the euccsasion advances.
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This evidence would seem to favaur the supposition thet most ruderdle
tolerats high nittogen concentretions. This indesd has been confirsed
whers ial weter of PLuenk high

of N
vao besn agelied to cultivated land, 1h ohs projéct underteken by
fassrs. Africen Explosives & Chentosl Industiles, Lid., the suuivélsnt
of 7000 368 N pav acha me spplisd to a plestakion of tnavs whoh, after
the afflusnt terataent,ses wosated and seuded to mizs.  The prsncigel
wast problen on this eite wes nusgrass (fefonzie 1965). ’

In an sttemt to seteblish the Teanén 57 tho absenas af hiut-
goaas in mast of the plent comunities ot Feankanislds @ nusbEr:uf Pok
exporinsnte uere cerzisd ouh. In the uXperinente, nutgrasa bubsrs ox
aoed vere Tespactively plented on soun in solde saipled from & nunbas 6F

reprasentetive plant communitiss.
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. GROUTH AWD DEVELOPWEWT QF RUTGRASS
11 L
A 1TkSS I SOILS FRON DIFFERENT SLANY
A series of pot uere in the t to

compaza the grawth and development of sprouted and unsproutsd nubgrass
tubers piantsd in soils removed from uiffarent grassland communitiss at
Frankoruald, The standard comparison in all these teste consistad of

an azable epil sample ufich had boen removed from e continususly
cultivated site. Each soil sample cansisted of %, 6* oorss.taken at
zandom in eech community. The samplss wsre buiked; passed thraugh & 2 mn
soresn and sub-sampled. The pots ur trays were them £illwd wish as wquals

volume of soil. All the i wers in the

Test 1.

12 clay pots were 1sd with soils From 4 coimunities. {3 répli=

cations per community), namely,
1. Trachypogon - Dther Species.
org k.
2. Themeda triandra (Sempled at Bothad)
3. Arabla.
4. Eragrostis lsy,

15 grams of unsproutsd autgrass tubece (% 75 - 100 tubers) wers

planted in sach pot 18/1/62, Hutgrass amergstice taz Tecorded over &

sering of 13 daye and the atems clipped 11 wesks after planting, The.

number of putgrass plants. the number of inflorsscences and the frash

serial weights of nutgress are given in Appendix-Table 6%~ v
Ereen asrisl woights havs been subjected to an analysis of veriance,

flean values 8ra given in Tablelil -

TASLELL0: _GEAN NUMISER AND WEIGHTS OF KUT: cTEHS
1 PLANT NUMBER PER POT.
T pUANT CORURITY.
DATE T o hameds | Areble 8
1. 25/1/62 .7 .7 3.7 [
2. 26/1/62 1.7 3.0 4.3
3. 28/1,/62 7 9.3 16.3
4, 33/1/62 24.0 21.0 ;0
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The green weights of rutgrass stess,groen in eotls seapled Pren 4

4ifferont communitica,did not differ aignificantly From each obher.

Test 2.

18 uhite polythens pots ware filled with soil from the Following 3 sitas.
1, Arabls
2. Trachypogen
3. Eragrostis
5 sprouted and 35 unsprouted tubers were plented in each eoil type
and replicetad thres times.
=) Sprouted tubers best.
11 pots received a fertiiizer dressing of 2 graus of Complesal psr pot
to cancel out nutrient veriations between the 3 soil satiples. The stens
were clipped B weeks aftsr planting and air-dried, Wsight of stems,
roots, tuber welghts and tuber numbers are given in.Appendix Tably 67

and the means in Table 111 »

TABLE 131 ¢ AIR DRY WEIBHTS OF MGTGRASD

TREATHERTS STem THAER REOT + TUBER[
WEIGHT WEIGHT WEIGHT

Arable 2.36 .41 7.8

Eragrostis 2,74 2,55 9:4

Trachypogan 2,91 3,65 7l

Unsprouted tuber test.
The finsl number of shoots, infloTescences sad foreign spscies
invading the pots ore given in Appendix Table 63 and the means in Table

a2z .

TABLE11Z :  AIR-DHY BEIGHTS OF PAITERASS

FORETGN SEP,
it BROADL.

TUBER
TRIMEER ) WEIGHT | GRASSES

TREATMENT

w7 | 051 ] 62 | @
fresle 8.7 6.83 | 14,7 {87
Eragrostis 3 i

In “he unsprouted tuber tast, tha aiz-dry sten weight of nutgrass

Srown on Trashypogon soil wes significantly lower. Besaues of the

experimental variation and the spall nusher of degrees af freedon for errof

Y¥ield differences are not reifable.




Uhite polythana pots were Filled with sesls from Ehe following
3 sites:-

1, Arabls

2. Eragrostis

3. Trachypogon.

Holf the pats were planted to 10 sprouted end the remaimder te 20
wnsprouted nutoruss tubors,  Treatments were replitated 3 times. The pr;ts
uere hervested B wemks later and the green ssrial wnights of nutgrees tecordad.
flesults are given in Appendix Tahle84 and thy mesns in Tablslls ,

TABLE 113 : HEAM GREEN STEW WEIGHTS OF RUTCRASS.

ROLTED
MO, FOREZEN.
BEEDS.

JREATHENT SPROUTED

RET
NUEBER

UETGHT | UETEHT |

STESS STEMS STERS (A8}
1. Arable 5.5 w0 3 2.7
2, fragrostis 5.5 0.3 13 %40
3, Trachypogon | 9.2 3.9 2,7 -

There were fio significant diffscences “among. the. ‘differsnt troatments.
there unsproutsd tubars vers plantes in the Eragrostis soil, annuel. grasses
emsrged in sonsidersble numbers, These znnual ukedy sonsisted primarily

P Beauy. Saerbs
of Sstaria veriicillata and Eleueina indiza, . Sprouted nutgrass lubers.

spposred to grow more vigorausly on- the Frachypogan sgile ) -

Test 4,

The soils and mathod of sampling usre similar to thoss describod for
the preceding oxperiment, Test 3.  Galvenissd shest metal trays were

L.
f1lled with equal volumes of soil end sown to Sidens piloss and nutgrass soods

The trays ware suhdivided into two sectians end the sesds soun unifermly

wer sach section,

The sesds were soun and covessd with ;7 oP seil and placed on

Iabarato,y tables adjacent to a window. 3idens gerainated uithin 2 daye,
Hsgrass was considerably siower to ewarges Due ta the repid grawth of
the Bidens, the ssedlings were countod 5 days aftes souing. Thres germination

S9Nbs of emergad nutgrass seedlings ate presented in Table 114 .
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TABLE 114 : WUUBER OF Srugy

5 PILOSK S
PER SepTToN. o CALOSA 4D NUTRRASS SEEDLIMGS

TREATRENT \‘."La.ﬁ%mm& EURSER O RUTGIASS SFIEA
A5 JAYE 8 DAYS |44 BAYS
Trachypogen 214 23 a6 240
Erageastis 224 n 25 180
Areble 228 1 2 204

L. -
Nutgrass and Aldans piloss germinated in all 3 soilser

The resulte confiem that seeds of ruderel wseds car, if pragsnt, . gazmifate
under @ wide range of edaghic conditions.
Isst 5.

ey
Tussocks of similar dismebss of Eragrostie uurvuls:fd

0. Kihe,
Irschypegon spicetys weve removed from their respsotiva pominitiss with
adhoring s0il.  Two tussocks of sach grasé mare plantsd during mige

Jenuary © in . deep asbastus trays. The grasses wsps:trimmed baock to a
height of 2" and 30 nutgrass tubers planted in-3 rdus bebwsen the grage :
tuasacks in ach tray. Growth and devalapnent. of bie hiskgrass ues com-
pared with that of nutgrass grown an arable eoil. ths Ereatments were
replicated three times and the pots arrenged at random in the operi.
Results. ’
Emergence of nubgrass shoots wes Teerded ane moth-after
plantingThroo monthe- efter planting, the nubgress and grass herbsge was
clipped, air-gried and weighed: Undetground’ Fravtiens were-uashed auy..,.
dried and weighed. Resulbs of shoot amergence dnd wsights af plant

fractions are given in Table 1S .
TABLE 116 ¢ €A} ATK DRY WEIGHTS AND NUNEER OF RUTGRASS
AND GRASS STEWS. GRADS SER TRAY,

EIGHT_OF
ETGHT OF .
comUNITY  BROGT Gmergencel Grase | Grase + HULgiass fiotmase ]
fher 1 month | herbac Ropts stems.
Trachypogan 31.0 48,1 129.2 é.g
Eragrostie 31,3 52,1 222.5 R
= 36.0 - - .

The stem growth of nutgrass in the £ragrostis and Trachypogon trays uas

meckedly lower thap in the control trays.

¢rom the results ohbained in the pegosding pob sx-

Sumpery of Results.
grass 1s not sdvoresly

peciments, it is evident that the grousi of nud
affasted when planted ar sown in soils sampled Fron the higher stegos of
Plant suscession on the Highveld, Tha ebsence of nutgeass in thess
Cammungtios doss nob appear to be die to @ relationshils smluing
allelopathy, It is concluded thet pdsphic factors, & g availsbility,
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shioh Lifluence the causs and matura of the susese {Bavideon 1960 5)
may be raeponsibla, ,

8 WUTGHASS POPULATICH DESLTIES I Tu) SDJACERT ARABLE FIeL0s.

An inspection during mid-Decamber 1965 of tuo sdjasent Fisids
(8ste I and Site II) ot Frenkenwald, revealed a marked diffarance in
nutgress infestation levele. Tho tun camps were formerly ssedsd bo
M_jg curvuls. Ssi’iﬂ T had baen under conbinuous oultivaticn since
1958, An Eragrostis nursery estshlishud an Site II, wea laughed avar
for the First time during 1964, Joth sites were ploughed apd disced

doring Dotober 1964, Pertilised with 150 lbs of supstphusphats per morgen

and soun to babala {Pognisstum typhoides Hutgrase. infestationg

almost entizsly absent on Sita I, wers widaly distributad oh Sits 11,
Furthernors, it was evident thst in the nutgeass infsstod zomss wishin
Site IT whors the weed had Pormed unbroken, santicuous. colnies, the
bebele end/or annuel wssd species hud bown pupletely supprassedy. Wisre
babala or dicotylsdonous wead spscies wers praszent, nutgrass was tatelly
sbosnt. &n analysis of plant densitys welght and compoeltion uas dndoz-
teken during mideJenuary 1965, Sits 11.vas aub-divided into’téo zange,
viz. a babela-dominatad zone and @ non-bsbala zane. B, 20" % 20%

squara quadrats uare sampled at ¥endom in edch sits and zones

A further tuo zomes within Gite 11 were aleo salscheﬂ and’  ampied

These consistad of almost cemplote standy n? ansaus Bngulnta en\i

Datura stramunium‘: the mean tobal numbar of all planbs, fresh and airdry

Woights of stems and roots per B, 2D% x 20" framse are given i
Table 116

& chonicel analyais of tho abovs sapplessderived Frén conposite

samples of herbage and roots,wae carsied ouk, flesulis reflecting the

comasition of the agrisl and underground Praotions exe shoun i Tabls

17 . The tatal weight of eech Frection (air dxy weight X percentegs)

Per quadrat is given in Table 118 «
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TYBLE 118 : ;a';g:"l!ll;‘fﬁ:&%g:g;glgqmtnn ELEFENTS 18 BUTGRASS,
P ot o otk MO ATURA STRAGOHTUR,.  GRARS

T T

DRIGIN OF SABPLE AES CRANS GRARE CRARS
(.PROTEIN | ouosphonys | capcaum ASH,

Site 1. Lult, 7 yesry

Nubgrass stems 3.50 175

Hutgrass ruots =708 D396 2;338

Total 44204 22148 11.838

ite 1T Colk. 1 year

) Babals zona
Hutgrass stems 59.4 5441 2.86 19895
futgrass rooks .. 9.36 24 2936 216,168
Total 68,76 3734 {3,796 . § 415,186

b} Hon-Babala zope
Hutgrass stems 844,56 25.808 | 65,20 202860,
Hutgrass Ruots 140,80 2,40, 7,52 2547.60
Total 995.36 34,208 ). 74,06, | 457600
Physalia stems 791,44 30.44- | 150,892 -]1i20,182 ¢
fhysalis roots - 63.94 2,38% 5:004 : 210,448
Total Physslis | 858.38 | . 32,803 ) 138.896 . | 1530.658
Datura stems 457.60 44,35 156,65 1103.96 '
Paturs roots 46,58 3,014 | 40,501 154,262
Total Datura 504,18 47,344 | 145:051 " | 1958222 .

Plent_numbsrs.

It will be notad that the nusber of nutgrass shoots recarded-in
Site 1 (continuous cultivation) woe extremoly low when compered bo the:
population demsiby en’ mﬁ,hmw}? n(sna par quadrat anma): élutgmasl
drops sharpsky on the bebala zons: of Site IT indiceting ihet ehure Sabele
is able to compete, nutgrase invasion has bean restricted. Also of
intersst is the fact that for a piven ates, tha number of nutgrase shoots
1s much larger then that of both dicatyledonovs wsed mpenise.

Frash air-dry weights of stems of both dicotylsdonous weeds
2ra highey then thoss of nwbgrase on nop-bebala zones within Gite 11,

The 0iffeencus regarding air fiy Ueights are lsos pronounced, Tha reverss

t
sltuation is syidant as far @s rout weights aro concsrnad. Wutgress roo

. i ti
Selght per given srse is sporoxinately 3 times o high a9 thét of ko

dicotyledonous spacies.
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Chemigal Compositiocn.

Bassd on the results in Teblell?, it ie possible to compave ths

conposition of nutgress when grour under conditicns of inter or intra

spacies competition, Generally, tha of protoin and

caleivm in the roote remainad lou, whils ash content uas very highs

Thers wers no marked diffstences between the tnree nutgrase voob samples.
in tha cesa of nutgrass atems, houaver, the highsst protein, celoitm and
ash sontents wers locatsd in nutgress sampled in the nan-habale zohes.
Uhore nutgrass was growiog in competition with babala, i.a. habala zone
Site II or Site I, the quality of the nutprass horbage with the exception

of vary markadl

Conpartng the compoaition of thres iised eponics sempled in the
nun-bebals zones, it is quite clesr that the percentede 6f proteifi
phosphorua and ash fa of & much higher ‘ordsx in the etems of nutgiass
then in those of Physalia oz batura, The caleium cantent of Datura is
particularly high. WUith the sxoeption of ash, tha roots of Phydalis
and Detura ave higher in phosphorus, celoius and to = lesser dagrea in
protein.

Total nutrient uptake.

Differances betusen tho thras wesd epacies with vegard bo:the
tatal nutrient upbake are sgain very striking. Of intersst is the high
concentzation of plent Paode in the asrisl fraotions of ell thres speotess

The high nutrient uptake by nutyrass planta growing in the sbsence of

competition ie clearly demonstrated.

iy
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RISCUSS1ON

From an ucelagicel point of view, en eesontiat featurs of mants

ectivities in agriculture is the production of open or et least disturbed
hebitats (3unting, 1960}, The useds invading these habitats ero pionasrs
of sscondary succesaion. In order o establish, grow and- reproducs in
such an snvircnmants clearly rsquires a degres of specializabion.- An
efficient mode of vegetative reproduction may thespfore be ss velusbls as
the production of viable sead;since it' makes the species less depsndent
on the chances of germinetion and greatly assists in invading new habitats.
Vhere adaptability to divessive environmental conditions is combined with
fficient dispersal of seed and tubers, the invasion af new hsbitate is

greatly acceleratad and the spacies is capable of aseuring past sbatus

shoctly after L Such digplayed. by
autgrass, to a large axtant accounte for the rapid spread of this specius
throughout the liighvald Reglon of South Africe.

In an attempt o defins the ecaloghioel Teguirswents of rubgreas
a number of studies were undectaken to investigate the responss of this
wead to certain enviroomental Pactors and bo oritically axgmine those
physiological adaptabions concasned with survival, reproduction and
competition. It is expeoted that the veaults from these investigations
will ultimately contribute touards sn iwproved appyoach to and e letter

understanding of the cantrol measurss which are essential o achleve

ultimate eradication of the weed.

ESPONSE TO ENVIRONMENTAL CO

1. Plant Hutrients.

1t
Hutgrase 3 to spplications of o

Factilizer Tesponsss in texms

perticulesly in the presence of phusphets.
o1d, were confirmed in the glasshouse

1de obtainsd in the fi:

oF herbags
Stidies, A significant cocralation betwsen the tud saries of experinental
fotulte use cessblishsd. § sigmificant cosselation betusmn sin-dy und ;
SPaen sarial weighte wes sloo demsnstrated. Giaeshouse inusstigations

Bay thug be used for predicting ¢ertilizar raspoases of nutgress in the

fleid,
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There was ovidence of a differsntial reapanse to nitrogen

ssrriery and a ramarkaile ability to tolerate heavy dressings of nitragen.
Growth Teapunse te nitrogen measured both in bhe glasshouse snd the
rield ravealed that the herbags yislds inoreased with dressings up te
200 1bs of Hpar awr

altering the edaphio conditions of turf plots which have bean
vstablished Por the past 32 years ware responsible For some interastiig
fiare changes which epitomize tha respsnsa of nutgrass ba carbain sail
nutrients. Annusl applications of nitvogen and phosphate (#P) end appli-
cetione of nitrogen, phosphate and potash (WPK) not wnly: improved - the
grouth 20d vigour of tho grass, but permittsd a population of nutgrass o
estsblish @ perfect cowecesis with the turf. Unfertilized, or plots

only poor turt growth and vers: free of

nutgrass. Uver @ long term period it eppeats that an NPK interaction
would be more Fovoursble For tha grouth and developmertt of nutgrésss
The results prasentad bove suggast that the responbe of nutgrase
to Pertalizers ia similar to thet of rudersls such me annial grasses,
uhich constituta the First stages of the subssre. This zesponse would
sppear to he indspsndent of drastic changes in soil reaction, T asems
clear, theraPore, that oneof the principsl edaphic factors influsncing

the ion andy iaily the growth of nut ie the soil

nitrogen statue, The daminence of nutgrass in.the rudersl stagas of

in psit by ite ability te respond

2 loye s

to ively high ions of available nit The pattacit of

adeptation snd sutfival of nutgrass are fmuch the sens as those doscribed

by Dauidson (1963 b) for typioel rudezals in the subsere. it would

2100 appear that the pusition sovupisd by Autgsass In the subsere i,

ko some extant,deterained by the soil nutrient responsee describsd by

Jong and Roux (1955} for typical ruderols. The latter pave demonstrated
tab as the suscesaion advances the sgedLings of dominant spacies
exhibit & deoreasing tolerance bo amonium i in AUETient solutions.

tus
The ruderal,flevsine indica, and the dominant Yrachypogan spicstus
showing maximum and minimum tolerancs respactively-
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Cavidson {1960 b} stabes thot the sdaphic fectoss strengly influsnce
the gourse st natura of the subsere and thet snwml applications of
nitregencus fertilizars influance both the rate of sucosssien and the
conposition of Ihm seral stages. In fast the merly sezad speciss mey bo
used =s indicetors of avetleble nitvegen. The dissppeerancs of nutgress
fron dhmes grossiand coumuhities oscupying advanced stagss &n the subsave
could b9 zelzted Bo the hich minerelisatior of nitregen inm pecent Tellows.
208 the Iow sete in the gresaland climex.
inather miscanseptien ehich vetrants clerification §s the ebssnde
nuderels, inciuding nutgrass, on sites of disturbed gresslens ciimex

Fren the fwestigations 1% wes evident thet the grouth =ud devslepmént

sben conpeting divectly with the sctive grouing clisar spesdss.

of the nmtoress to eppesr i sub-c2i sites fe
the sbssmce of = primery soutce of seed ineculas, Fistic Yechers sech gn

geretlies (ansre, lm:mmmdmucmﬁﬂﬁamw

ezkificial of the mt £ tha 12
suzrainded by 2 sewwes of Infestetion.

Emﬁmcm&gﬁamﬂswﬁ@amm

msm&fwmmmm&amﬁﬁ;@mﬁb
= of mineral {Cratte md foblos 19225, In

i cosn of ruboress, this statewest sould sppesr o be fote. Thgss prosust
sqacinents feve stow posttive increese fa pleat muter, hextuge yheld,
| mksfwwammmwmmmﬁ&ymm”w

ertzge shere balznsd mecro sienent: sixeuras fewe b Zgplfed b aotpees

2.

<.

Conasdereile dete le svailable stouing She resstion betues sofl

Fasckie ans e netuve of wewd grovth. Crfts end goiiine SIG62Y cite the

snacaily concedsd b seve o3 e Indiseta

22 of sttemy scrvel which 1o
wmzﬁmmummn

o Mme deffeient soil, The fect st Shis w
@Wmmmmwmmmmwwemhmm

s or camence an acid #5il.
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" i

The seeults in this study ssem to fevour the supposition that

A

nutgrass is very edaptabls {n ragard to auil ph and consequently should not
be used @s an {ndicetor of soil remction. The pressnce of rutgrass is
frequently associeted with acid soils but this relstionstip would seem to
bg largely ciroumstantial in the light of sedga abfinity for fevaursbls
s0il moisture Telstions,

OF interest wee the response of rutgress ts lims. Heavy dressings
of calcium hydroxids, applied irE?F‘ield and to pots ilivstrated the
sdeptability of nutgrass to soil pH. Ratss e high as 7 tons of caloiul
tydroxide per acse hed mo measurebls sffect on £he groéth of nutgress.

The majority of the soils on the Highveld are highly. teaohed and
generally acid, but on the 1iteral sands of the Natel sugar belt uhers
heavy dressings of Filter prees havs induced alkaline ponditions, dytgrass
is knoun to constitute s esricus threat Lo vana produption on soila
suFPering From Fo chlorosis. The sviderics obtsinad in this inysstigaticn
thet nutgrasa is capable of tolssating ekggsrated drevsings of 1ime end
ammoniun sulphate, confirms that seil reecticn hes no Hissst bearing on
the grouth of thie specisa, ’

Hall st al,(1948) Found that where coptinuous use of ammonium
sulphate had greatly incressed the cidity of unlimed turf plots ab
Frankenwald, th. mress Pormad & poor. cover snd nuEgrass spesiss Lnvaded

the stend, The present plant population occupying these ploke  do:mot-~

corzcapand with the date of Hall snd oowugrkars. 4 plant’susvey of

these plots revesled bhat teat despite an extremsly low soil pH, both

Nutgoass end turf growth on the NP and NOK plote inproved, and wse atperior

to that of the unfestiliesd or P Fertilised plots, Thave is no question

OF nutgeass suryiving undes coid conditions et the expense of the grass
suard, 1In Fact a Fairly stable ssaccistion s apparent, the balance af

uhich is not .raadily disturbsd by Prequent sutting or incrasesd applications

8F “apidic* nitrogenous Fertilizers.




3. Herbicides.

Thers ia ample evidence availeble thet the wesd flore on cultivated .

sites can bs drostically eltered as a rssult of harbicidal trsatment,

the use of those sgents -is rapidly becoming & fackor in the artificial

selection of certain epecies. & case in point is the aiergénce of nutgrass

6s @ dominant on arable Pislds whars prauiously a mixed wesd populatisn

hod prevatlad. Tuo examples ers the increase in grass enruals and nytardss
2t the expanse of broadlesf species as a rasult of post-emergence 2,4-0
applicatinna and the replecement of annual gresses by nutgrass’ with w
continuous applications of triazings on heévy soils. The role which <.
solective hormone typs herbicidss have played in slevaiing nubgrass fo its
present position dominating pasltion cannot be overluoked, - The Sevestating
side affasts this particuler practicy can creste in an dthetuies steble
weed population is not aluays apparsnt. .

4, Agronomic Practice.

From an agronomic point of view, the response of hutgrasa™fo soil

is of great impoz shen ing Pertilizer for
fisld crops, It is obvibus thet in order to reabrict nutrisnt uptake by

the nutgrass, certsin modifications in regard o time and mathod of

Fartilizer must ba Oesp hy =

ot planting sppears to he important to reduss ar vatard Inoipiunt futgrass -
growth, uhile nitrogen dressings to thsscrop should not be applisd prier

to removal of the waed.

3. COBPETITION,

To approach the problem of nutgrees contral in @ resliskic manner, it

tad with rutgrase

is that the f pactors
conpetition be carefully exanined. Theee factors include dizect competiticn

148, vater, plant nubrients and population dansity and af sppraisal of

antagonien of undefined origin, "ailelopathy'.

The water uptake of nutgrass ue=e coppared with that of two other
Seciss when growh  aith or sithout ssize. Tha object tas to esteblish
thether nutgrass consumed more wator durins & glven period of tima.
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According to Bunting (1860}, the transpirating pex day From a given

surfase ir detarmined by factors which erm not “spsndent on the mumbar of
plonts or of thoir leaf ersa, It follows thet provided the plants are
ol much the seme sizg and kind end mors or lass covering the ground.
thovs is no compstition for wator aven in desios atenda, - Furthas a rog
doss not in general suffer more severaly from drought sisply because
it contains an unusually lacge number of individusisy though the ffest
of nutrient shorteges are often mistaken for those of drought.

The results in the twe water upteke studise revsaled khat whait
the three wseds were grown in compstition with maide, -ths'total uptake
of water for @ specific perind over a given ;urrucs ramained ponstant,
irrsapective of the weed species concarnad, The dapbessing s¥fect of. the
veed an the maize, howavar, diffscsd among the thees we ) spEciesy
Eleusips indica, For axample, wes & far more ssticus competitor- than am <
squal number of nutgrass plants.
y Vhore nutgress wes groun in pure stands, and its uster optake

compared with that of Japstes end Elpveins, thers wes g evidence.to

supgest that water uptsks wes grester in the cass of mitgrass. - In %hwse
teats, the comparisons were draun From igentical pepulatien denaitiés which

are not ily truly field conditicns, Resording

o Junting, however, populution danelty would not sppaar to bo of prigary.
imgortance. -

Plant surveys hove ravesled that mubgrase population deneitice £
2ot aven ave higher than Mt other ueeds, The Tasults oblainad in the
incressing plant populatlons studies ofioued $hot the serlad Gelght;
uiderground seignt and number of tubers produced per gfven ares uas

significantly increased s the population of nutgrass Increased.

. conducted; the results of which

Three competition studieswar:

partially explain nutgrass competitfon. Uhen sorghur gas grosn with

inioreasing population denelties of nubgTass under low Fertility levelajresults

shavsd that the welght of nubgrass snorsasad, but tue weight of sarghum

Socromsod with ingreasing numbars of nubgrass plante:
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whon nutgrass was planted with cucumbers in o sand cuiture and
supplied with adequato quantities of nutrient, there wae ng depression

1n the yield of cucumbars.

In o third competition study, the compotition for nutrients betusen
moize and Nutgrse WoR onow ogoin clsarly domenstrated. In this
study, the total weight of groan materiul producod per kray remcincd
conatant, irrespoctive of uhisther tho nutgrass was planted togather with,
or separated From, the meize. Tho competition sffact was much more savebs
in tho fertilized trays than in tho unfertilized tzays. Tho competing
sction of nutgrass would therefcra nppesr to by closely linked with its
Tesponse to nitrogen.

n turf plots, thara u.s evidence khot high nitvogen drassings hod
stabilised the turf-nutgrass population bulsnce. Buth spooics Wobe oo
axisting 2s a mixed populstion, unaffected by sach otheris.presonce
snd showing no visusl signs of competition, This suggmsts that, whoroza i
twa species moy bs compobing simultansoualy For onz and tho same nutzient '

the ultimata of one will, dspond on ite

sbility to compote for esential nutrients.

A striking morphologicsl Festura of nutgrass s the tromondous
concentration of zootsand rhizomes in the soil. The root woight
produced From o given crao cf nutgress wes opproximsboly three tises ©
that of tha raat matorial produced by Daturs stromoniup ond Physalts
engulota. This high concentration of oot and rhizese in tho soll,
combined with tha iiberal uptske of nitrogen, are undoubtodly the tuo

principal Factors showimg clearly the competitive beheviour of nutgrass.

R the

The manner in which plonts compots with ana another haos bess

& tho worlde

subject of oxtansive study throughou
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The possible zale of toxio substances prodused by wesds fn rédusing
orop growth has been widaly investigsted (Zonner 1950; "drnar 1960) .
thersas highly concentrated equsous extracts of dead nutgrase undere
ground fractions wefs responsible for mariwd growth inhibition of test
soedlings, tho rasults wers not aluays Teprodusible whan reducing
the cancamtration of the plant material or changing the methud of
preparation. Similarly, leachates, percolates and exudatés abtained
from Léving nutgrass plants, or resldues of nutgrase, Pailed to praduse
any retardation or reduction in the grouwth of test crope. In' favty
there is repeated evidence of a stimulstion of eeediing gbwkh whot
treated with sovoral of tho extracts and leachatas, :
$inca Osvald's (1942) publication on Agsopyron repens: which

suggasted that toxic root schutances by the grass vere respansibl

the delaterious sffosts of quackgrass, & srge. humbst of publibationy

have appearad which desl with the zole of i

flost of the evidence which has has baen Gairbinl

(Shman and Xommedshi 1964), end no~ofe has isclated end identified -

chemically any thet can the FPact OF
The findings of Otwan and Kommedshl may be spslicsble.in ‘tha cdse o€
Rutgrass, nemsly, that a greater ability to wlthdrii availabila nugrxsnés;
sspecially nitrogen, and to a leseer sxtent phosphoius and potessiin
Prom a nutrient solution, ie the deciding Factor uhich explaine the
highly competitive vols of nutgrass in the Figld.

The rscanlt evidance published by Boshoff (1965) attributes reduced

£, zoturidys in tha

grouth of meize and coupeas phish ware sultured vith

stms water ar sand mediun fo a boxio substance or substances produged

water culture tests, he

by the weed. Boshoff, hovever, teperis that o3
of 1§ and reduction of

obtained en increase in the p

C,rotundus,

P in the maize when the latter wes cultured with
@ maize decreased and

In sand oultures the N and P contents of the

increaced reepectivaly when groun in competition uith C.rotundus.

removel of the C.rotundue plants

8oshoff's techniqua allowcd for the

urce of ruot exudates.

vagularly in ordar to obbain 8 contiueus Fresh &0
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analysis of C.rotundughr of the water mediun supposting the two

conpebitors were not repasted by Soshoff,

Though @ posbulatitn at thia stege nay seam prasunptucus, thora 15 some

resson to bolieve that a similar pattern of differentied mytrient:uptake
from the Huaglend solution by bhe C.rotundus {ms 2lretdy doasribod Por .
qrokgroas) fa thn primary Pictor rosponaibln far the raddc.d meize growtp,

The response of nutgrass tubers to weshing indiceise thet there
1s @ mechanism rseponsible for tuber dormancy and confirme t:.hs tindings
of fumbleson (1960}. The effect of souing taet crops at stzggax:sd

intervals after planting of nutgrass twbsrs shass thet thers is.an

initial tzanaitory ion vhick leter ¢ tihether this
stinulation is in any way sesocisted with the growth inhibitor pv;'nsbnﬁ
in the tuber werrants Purther investigakion. '
C. LIFE _BISTORY OF WUTGRASS IH RELATION Y0 1TS CONTAOL

1f nutgress fe bo bo effectively cantrolled or pradicated it ia

assentiel to study the o of The
nabure of colonieaticn by meens’ of -tubers, rhizowes and daghtar plents’
all serve to enphasiss the inpostance of ePfactive control measiivas
during tha primacy stages of inveoions Physiologicsl end morphologicel

modifications of the tubsr, uch as dormancy, miltiple bud developrent,

ability to sprout under a wide temp ratiite ‘réngd; organit

ion and ides all huta togsrds the

to i

susvival of nutgrass under advarss condibions.Thdsu fastore, in:con=
Junotien uith the rasistance cf the mature plant to zepeated clipping

&nd most herbicides, creates numerols dippiculties in the conteol

Programne.,

In arable fislds, nutgrass enjoys @ gistinct advantsgs over

the seadas field orop. Results hava shaun that if the nutgrase tuber
1s sxposed to moist conditions it euells and absoshs water Teadily

The vertical shizame therafor
Allowing for a lapes

» emerges sbove
during the First 48 hours. &
pring ralnss

the soil § - 7 daye after tha firet s
able sall praparationy

» nuosseary o eneurs Uit

of 2 « 3 days, uhich i
nutgress uill aluaye enjoy 2 distinct

1t is clear that the gosminating
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advantage over the field crop. Saii temperatures during this time are

fevoursble for tha sprouting of ths tuher. The emergencs of nutgrass
shoots after the first spring raine s o tyoical Peatiire of infested
areble flolds on the iighvsld. Uhera infestations are knoun o be
presant, growsrs should thersfars attemnt sesly soil preperavion
(sutumn or winter plaughing) av thet saading may comwence as soan as
posaible after the first reins. Ffurthermore the sowng of infasted sites

should be given priorsty over non-infestad sites.

ULth regard to the contzol of the undergroind orzgans, there appeare

to be linited susceptible periode in the 2ifs history of the plants Tha

tuo 4op are the ion of delighter
tuber formation end the exposure of the plant %o insalatians The
dhatribution of tuters is primerily cunfined o the top & nsh sodl Teyer,
uhich to soms extent simplifiss the tillags programms, biss the suscéas
of the programme will be dopendsnt on judicious. timings :
In contrast to the versstila tubars, the climskic rsquirements of
nutgrass seedlings are sxacting and tholrinitial aurviyal dependent upon
optimal sail moieburs conditions. Dsspita the high suad praductisn,
seedlings are nat Prequantly Found in infested figlds. Their absence
Way b attributed to ssverel factors, remsly, severe intrsepechs..
compotibion, sbsence of oTiticel 1ight conditicns sr possi'®v 2

snhibitor which may

iginate from the tuber, . D uninfeatad

sites, saedlings will emesge resdily epd cause initisl Foci of fafestat-

ion. Production of 2 - 3 tubers from ane sepdling uithin she firet

yesr of intreduction is sufficient to proliferate an entire arable

field within a period of 2 yeard. The importence of praventing the

production of sead nd the movement of sesd from ane aite 0 snother

d ars tuo Paotors which dsasrva

irrespective of the

sttention in the implementation of a cantrol programie.

Tha disparsal of nutgrass by means of aesd sppasca to heve baan

cat agronamic circlos,
y due to the gurpination studiss.

ttituds appesra
genevally disregarded in M This attl PR

% have gained oonsidereble support Lerael

i £
The results obtainod in this invastigatict confirn the Findings o
1los nutgrass

Justice and Whitehaad (1946), namelys that the sseds of yellow nutg
g tamperatures in the peseEnce of 1ight, sppear

ers uisbla, Albermating

o be @ aine qus non for gernination.
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in this veepact the rosults differ from tioss obtained by Ashn ot ol

(1862). Depanding an the edvent af khe first spring raine. or the Highveld,
ssade may be visbls by mid summer, 1.e Jatusry, Firtherasrs, the
ieporatary studiss have shoun that nutgrass swed tolsratés expasure to
chilling tasmperatures avar protracted pericds and retaing’ Lta. viahility

for ausetous sessons (Bellue 1046). - Cnoe inbroduced the saed 16
capable of initiating foci of infestation over & perlod of et lsast 20

years irrespsctive of the sovarity of the winter gonditionwe

. COKTROL OF SUTCRASS

1, Tillage
a) Discing
The results of thres discing skperinénts: donducted on”heayily

infested sites, have been reported. In ths three triels, roputltive

¢isturbance o the nubgrass stand, renging Fsam 3 -5 Lxcetpbnks, gave :
axcellent conbrol of the weed, The benefits sooriing.From thesa trsatperits
vere particulacly nobiceable in the seeson Follouti hredtians: -Natarase
populations wore reduved to such an extsnt that cvop production could
once sgain be considaved. - The site and the ssason sbiiously play, o
dominent role in determinsng the final result. i

At Bothel 1 and 2 diecings eppiisd to'a poorly drained site
gavs & mensure of contznl which invalved. ne.fealdusl fenefite.. Oespite

slight reductions in stand follomlng diecing, the treatment offact.use
disoppoarod b

not persistent and had / ;»‘tﬁ:,lfuﬂ.vlnwlqg.\,sprin"g. wTheidlgnifisants
Poatine e .oodbinuel discing wes, Fizetlys the temporary diseppssrance
of nutgress and invasion by annual grasses during the season of treatment
o, sacondly, the Peiluze of the nubgrase ta swanga during the sucessaive
epring.

The resulba at Bepafontein alse illustrated. the advantages of
varly end repetitive trsatment, Eacly disc floughing followed by summar
Olstings, which wers concantrated into the first halb of the eummer

stson, vestrictad now daughter tubst Formetion, the result nf which was,

A ipparant erucieution of the weed from tha coltivoted site.




The discing & vhict wers int at

jate in the semson, illustrats the i or

tha Fivet
disturbance prior £o the Formation of deughter tubers, In this trial, the
firet discing took place on 6/L/65 when the plants had alresdy resched
the 8 - 10 leaf stage, -l ot

The finel analysie of tuber population et the end of fhe seaecn’ showed

that in epits of a macked reduction in nutgrass root weight with ona
dfecing, tuber populations were not siynificantly raducsd by*this: treatmont,
ALl thres discing trsatments, ' waver, reducad ths nritgtess plant
populstions in the following suring. In uthar éusds; svsn She discing
at Frankenuald bad a proncunced $nfluence. on the survivek of tte weed:
There oppeads to be an interaction batwesn Progquenty of idiseing snd sites
Wherees at Frankenwald one o two dispings gave extiamely good gantraly :

the sema number of meds 1ittle impressish on tha weed

at Bethal. The remsons for this differentisd respunes may be ‘asgocisied”
ith three importent fectors, Firatly, the nubgrass’tubar pépulation deneity

por unit ares at Bethel wes far greaten than thet-af Franksnwald, . Secondly; &

tha Bethal site uas poorly drained, the soil remaining mdist- slmost
throughout the summar sesech and unsuiteble T cultivabian aftér heavy

reinfall, Cultivation st any stege vas thus not ae sfPectiva as whai

epplisd to 8 well dralned site at Frankenvald, ‘Finslly, the firet.tud

disvings at Bethal wers applied to nuitgrase plants in & more advancdd

arouth stage.
The point uhich shauld be clessly expleined is thak one'and tha
same programme will not necesssrily yisld the sane vssults uhan applied at

tuo different looations or on two Flelds uithin the sane locelity. In

arder to achievs effective control, capaful considsration must bu giuen
to sdsphie conditions as well as b the physialogical stage of duvelopment
of tha plant. Since svadication is intinately associsted with th groutty
stags. of the plant, & growth chythm far a nutgrase plant theorstically

grauing in the Field on the Highveld has baan compiled. The chronological
sequence and fntsruale are based o the advent % the First sumser rein
by the 15th obober, Folloued by @ nommsl Jettert of raipfall distribution.
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CROUTH AND DEVELOPHENT INTEAVAL TN DA‘I;

1. Sprouting 1 16th Oct.
2. Emergence 7 22nd Do,
3. 4 leaf stage I 25th det,
4. & leaf stage 14 29th fot.
5. 8 leof stage 17 1st Hov.
7 10 leaf stege 21 5th Hovy
B. 12 leaf stage 27 116h - Hov,
2, 15 iaof =tage % 12kh Mov.
10, Inilorescence emerging 42 26th oy’
11, Inforescence emerged 28t Nov.

12, Flowering 7th Hovs

13, Seading

Tnitiation of dsughtex
plants aftar

Initistion of tubers

22nd Dty

under s false ion that this is

fron a wead control and soil preparetion puint of uisw. . Inde 9; 1
disuurbance of the: nutgrass population, éhich visually appears to have
reached @ dormant stage late in the summer, may preducs an explosive
distribution and fresh emerganca of nutgrags sheots during the lats
autumn, if pavourable soil moisturs-and temperature gonditions: prevail
In visu of the fact that bubers produced during the lste sumrar ars
dormant. (Tumbleson 1960), it i postulsted that cultivetion st the end
oF the sseson disturbe the tubers bresks the dorpency, End resulte
in extensive sprouting. The hazards of this spproach wers verifiad in
the ssssan subsequent to diecing. The seversst nufgrass populstiar donsity
uas euident on the lato summer cultivated plote.

ava @ mitgress

To summarizs therefore it 1is better to 1

. treatmant.
infastation undisturbed than bo wttenpt & haphazard late summer br
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b} Cultural Practicas.

The problem of sradicating nutgrass under arable conditions
1s not @ simply one. The most logical appsaach pould be ko inveatigate he
life history of the plant in ozdar to ssteblish eritiosl perdods at which

it is most wul b

s the i studies by means
of tillage practices must be governsd by the following facta.
1) The initiation and production of deughber tubsrs 3 - 4 waeks after
appoarance of tho vorticel rhizema sbove ground. )

2) The resistance of tubers to inscletion, low temperatirs end fepestsd
clipping.

3} Jopmency and delayed sprouting of newly prodicss ';\Ycara‘.»

4) Longsuity of the tubar.

5y Viability of underaized tubers (2 mn diameter).

6., Food reserves and multiple buds in tha tubex,

7. Extsneive production of nutgrasa tubere.

8, Distribution in the soil.

9. The susceptibility of the nutgrass plant to insslation.
From the sbove it is cbvious thet any tillage programie which
is to he advocatsd For the eradicabion of hutgrass,.must be’based on
maximum sxposuze of tho young nutgrees plent and minisug-production of.
deughter tubers, Ta achieve his, it ie Pecommended thet the infested
field be distuzbad immediately after emergence of the Besidl shoste Wl "
the ground. Severing of the vertical zhlzoma helow the pese of the plant is
probably ons of the most effioient methods of control. ~The eevered serinl

parts of the plant are thus exposed to deaitoation end are unabls i

survive. At this stags, neu daughter tubste wlll nat heve been fomnad.
Reshooting nust conmence Prom the disrupted tUbeR uhich, In tusmy oontributes
touards the deplotion of tuber reserves, Lete summar disturbarice ae
already indicated, ls Fraught with numercus diffioultiess 1isturbance
of the plent at thia stage permite shousing from ihe old tuhers, oeu

tubers and from the basal bulb.

Ieraspective of the method adopted, ene fact energas from the
Life history atudies, namely, that tha initiation end development of new
dsughtes tubsss must be avaided @t all costs:
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Jpcause of its bahs

our and to most external
influences; tha principel object in sny control or sradication progamne

should ba aimed at tha ad axh

of tuber
in practics, this mesns early, eheliow end Telatively fraquent
cultivation, preferably every 2 weeks, end when the scil is dry.

The choice of implement alac uerrents consideration, Trectors
mounted or tractor-draun cultivators, fitted with suesps and not vertisal
tines, may be used effectivaly for intar-row treatmenty.-Hand hoeing
between, or in the Tow, though nok tho tiest efficient; is alss’ah
offectiva msthad of control. fo support this stetement 4% ks pastinent
to Tefer to dizch's Findings (1964}, Tha letter reports that shallop
hand hostsigs wera sdeguate to give good contzal of yelioirnutgreas and

other weeds. He found thet once tha maize had completed its vigetative

grouth, the shading effsct of meize eppsared to advarsely effacy 4hé

t of #fié-hand hosing bredtmerts veduoed.

the nutssdge potantiel of the 9oil to sush an sxtant Ehet nly Soolated -
rutsedga plants developed rapidly on sush'arsaa in the Folloking spring,
prior to planting ‘

The epprosch of Sellschep snd Hattingh { 1956) ig to_obtaim
maxinum seposuza of the tubsr snd not meximin diseuption of ths verticsl

thizona. They suptasies thet shellou hoolng leavas ths Foot portions..

undisturbed, thus aggravating the infentation, Thoy sdvasets that the
s0il be loossned to a depth of 3 inches, for which, hoss witht 2% ifich .

wide tines ure the most sultablo.
of the ebove, it is still

the

fait that the sevaring appromch by means of broad.suseps oF hand hosing

W11, in the long run, be tho mast sffiotent pethod of contral.” Tha

disadvantages of having to resost o additional draught power to cperate
sueep instead of tine cultivatores oer ba overcoma by using & disc for
the first mechanica) speration, Uhors wide crop apueing is practised,
Pepeated disning will, as has alrsedy been disousseds alao give exocollent
n disadvanteges. Mumerous piants mre

merge from ths buried Basal

~ntrol. This methad has certall

cousred by the operetion and new shoots may &
fuber movement and disteibution mey

bulb, In severely infested fisldss
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provake Fresh outbreaks. It should be pointed oub that ali thess methuds

of cultivabion will simultansously control sesdlings and obviste sesd
formation.

The question is often Taissd es to uhsther robavation, uhish
has proved successful for destroying rhizematous weed species (Fail 1963,
could not he employed for eradicating mutgrass. Rotavaturs Finish
segnents of & inch tu 6 fnchas in length, Such 2 reatment wauld feil to
exert an influsncs on the tuber, shils tha cukting wffécs on the rhizomes

and reots could ba as savily achleved with stdnders. fetming aquipment

without ambodying the ancillary di to il

It s perhape appropriate to olorify the. control piagrammes
suggested by seversl workers, The recomsendatisns wado by .Du Prasz {1944}
and Sellschop and Hettingh (1956) - vide Paga 22« db net dppear 0. ba
satisfactory solutions to the problem, Rheinhold {1942 a} reported £hat
winter ploughing =t manth intervals incieased ‘the LrPdstatior lavsl and,’
furthermore, grouth studias have Tevsaled thet tufievs arelaledady prodused
ghen the plant commences flowseing. )

Thers ia no doubt that both mid-c@mmex discing sud winbsr

of to & mapked in pa ion déniaity. Uhisther
theas two programmes can be tegardad as sFFicisnt method= =1 conigzol e
somewhat daubtful.

The canclusions of fheinhold (1842 2} thet nutgrass tubars sto.

destrayod by direct sunlight after § days or after eight. hours sxposuts
%0 §0°C are somewhat disputable. Dopmangy charesterisbics ara peculiar

£ the tuhers of nutgrass. Failure fo eprout or e reducstion in sprouting .l

18 often erronsously regarded as the destruction of the organ. Tndeed, had

t-t, don and

nutgrass tubers besn vulnerabls to
sradiontion would have bean a sisple task and the wesd would nat have
reeohed and maintained ite present psat stetuss

The recammendations of Tiee {1951} and Bireh (1964} ara regarded

8 baing sound, smphesising 8 judioicusiy tiued control programms which
is based on the life history of the plent.

Sased on the aveilable information, an attampt has besn made to

formulate & cultural progrenme when sstablishing aonual fisld crops. The

Tecounendations ave as fallowsi~
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3. In hesuily infested Flslds it is recommendsd that planting bo delayed
until et least tuwo tillage oparations at intervals of 2 wesks have besen
comgleted. This results in & veduction in plant popuiatien derisitys
provants nsw tuber fosmation and permits the sowing of a shurb-cyole cop,
preferably 2 fodder crop, which would pot J':'s subjsct to severe nutgrase
compstition during mid-summer.

2. In light or infested Fislds, wide Tow crop should

be usad, e.9. ' ar 77 depending on availsbie squipment. - In the.cese af
pide inter rou spacament,grsat cere should ha given to the plant
populstions in the row. Hutgress will gsnerally not gruw where it is well
shoted. A dense, shads-protucing row crap should thersPare be aouns

The centzal 3' or 3'6" strip should raceive repeated suwesp cultivation

or discing at the recommendsd stages end intervals. . &°late simmer. cover
crop or winter cereal mey be introduced on these strips later in the seasen.
The importent considaration, however, is that the uida spacemsnt’ prectice
bu continued during the succsssive summsr ssasons shsuring thet the etop
rows are annually positivned on the previcusly inter-rou cultivated stnips.
Theze ie liktle doubt that nutgeass can be greatly reduced;

d, by ing a figidly controlled

if not entively
cultivakion progremme which sxtends over two succéseive gruwing se!lsn):-.‘
During the first semson, the Pixst trestment should commence.8s toont As
pussible after enazance of tha vestical thizens foliousd bY & ‘shoant o7

third at 2-weekly Theré is ample evidence to

suggest that iate supmsr, sutumn, oF winter ploughtag are petentisily
4 T :

d 1y not

and are
fovement of implements From infested fields shauld elsd be corefully

cantrolled. The ploughing over of Ere rostis cyrvula leys invariably )

Precipitates o serious nutgrass problem. A cautious spprosch is thesefors

advocated when converting grase leys to arable sitass

2. Grses Lays.

Tha esvers nutgress

Snfestations ubich follou the distusbance
jusstiors

O an Eragrostis cupvila grage 1oy posee cestein qusstionss The 9
i iguall

828 prompted by the fact that on infested sites, nubgress i vieuslly

sbesnt during bhe period of grass ley oceupation
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Thie is by no means an isolated case and ths problem 1s ome that has besn

sopestadly obosrved throughaut the Highvels shers Eragrostis lays are

sptablished and Finally brought back to amual cropping. The moat striking

pesturs of such disturbed grass leys is the serious infestation leval. veach-

ad shortly after tha advent of the Pirst spring reins. - The sitvation ia

further complicated by thu fecl that tha verticel chizomes,when inspoctad,

originate from young tubsts,  The short interval betwesn the onaek of

the Pirst spring reins end the widespread efsrgance of the rutgrads shoots
sules out any Possibility of tubere hauing originated From cirvent, sazly
ssason seedlings.  From the seedling studies it fs spparant that tubsrs

are not produced during the firet ten ueska after emergdnce.

Acoording o Rahn et al (i962) tubera completely lase their
yiability when buried for periods excaeding 13 - 2% months in bplavase,
4.5.7, out st Cornell and Rhode Island shestumtions suggest thak acme. tubirs |
copained wiable in the soil for more than tue years. Sprouting teats with
tubers atored fur 4 yeare in the laboratory st Frankeueld confimed that.
Lubers did not lose their viebility during this paiiod, giving 8 sfroutitng
percentage of 444, Laborabory results in this respect are nab nacessarily
spplicable to Field conditions. Under Field conditions, microblal snd
fungel pressurs, exposurs to lou, fluctuating temperaturas could
sccelerate tuber decompasition, thus influsncing longevity. - The sourss of

the tuber infestatiun in newly disturbsd Eragrostis f.‘utllula leza gs‘tl"m's” :
1t appaazs that the

not explicable and warrants further investigation.

source of rshabilitation tes from 8 g t tubsT

i Grovers in the Highveld sonstantly report thet when heevily fertilized,
Sragrostis leys are ploughed over, the sits i overrun by nutgrase which,
within ong seasan, once again Teachss spidemic propertianse spart Fromw

the sdditional benafita,

the rehsbilitive sdventagas nrga»-grateflay,
namely, the suppression of nc<ious woed problems is, in fact,lost and 4n
many cases tha wesd situation is aggrevated. The smothering action uhich
the grass 1ey exerts over nufgrass in the sumer ollouing esteblishnent
is thus mulified uhan the giass ley io ploughed ovess The ebove situstion
13 fusther complicatad by the fact thet sith the disturbanus of a grass ley
o the attandant sail mineralisstion; sctive grouth of the nutgrase is

Promoted,
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Thie indoed wes bozns out by the vigorous growth and devslepment of
nutgress plente and tubots on a former Eragroatis nursary site at

frankenwald during the first season after cultivation

Current Ehoughton the rehebilitakion of low producing areble fislda.

centres around curvula,  The af this practica

aze unquestionabls. It is, howaver, only epprapriete to emphaise seme

of the definite hazarde which the grows: mUst ultimatsly Face when the

lay is pioughed over. Although it may not be passible st this stage
offer & sultable explanation in respect of the process-of reinvasion,
it would appsar that the disturbence of Eragrostis curvula leys dass
bring about in ite woke certain disadventages which could reapily
weigh the benefite of grass ley.

It is also pefti to draw ion to the case ies of

S aeg
tuo wdjroant cmpsl’l,yage 5&“« were used to iliuetrote the groblem of

of nutgrass
undargone considerable change: .
contour lines.
camgs in vne direction. The cultivetsdsits uhicty after 7 years of

cultivation - hed been fras of nutgrass, is onc

It uga obvious thab tubers had been transported from the infested ceup

by means of mechanical cultivaticil,

3. Smother Crops.

The Lse of smother crops
as s sffactive method of controlling subgrass. This betlef stens
nainly Prom the fact that taff soun in nutgrass infasted sitess
Ultinately suppress the nutgrass and give & false smothgring impras:
The concenaus of opindon emong grousws is thet 4off is the most wui
960) states that moet wosdy 8pe

crap Poz this purpose.  Thurstan (1

te time of the year sud

many vaed specias are ab

Bunking (1960) reparts

germinats at a definil
le to

that in regions of sesscnel growthy
establish, grow and even repraduce 1n the oarly springs

b
aspects and grouth chythm of nutgress heve atready boo!

detal,

o

5

out-

i
)

In rscent months, the camps have

Both cemps have besn Linked by commor

cultiustion is carried out simultansously. scross both

0 again sevaraly inPestod..

such a5 teff hos bean widely rsconmendsd

will
sion,
table

Dies

The sesscnal

n described in
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At th i
9 Beginning of the ssason, nutgress emerges very repidly

axcluding and emothering bha teff. Gradusily, bhe baff makse its

appeerance, overshadosing the nuigrase, the latter fading into ohecurity

by the tima the teff is ready for barvesting. TePf height ie a function

of the prevailing seasonal aoil moisturs conditions. In e Fauputeble

asasons the tefF will overehadow tha mutgrass, 1In e poOT geascli; howevery

haight differences ere not proncunced, shich resuits.in the simultanacis

hevesting of nutgrass and teff saed. The biggest dlsedvaitbage bf brosds
cesting emothe? aTops in AUtgrasa infssted sites i the Pash thab praduntion
of Frash deughter bubats  cun’tike ploca . fefoze W smothas Gzop
is capable of sxercising 2 supprassive influenoe oh the nutgtesss. Ind
norial seasonithe rate of amergence and growth of. ndtgress: le e reptd.
that the smether crag can anly exarciss a delayes AiFlusnos. Growere
would fua be batter edyiesd o apply weohanical culvivation té infusbed
siten than to resaxt o broadonsting SnsPistent encthor oioper-. .
The evidence obtaned Prem loval vallechioms and those of
ueresas wiorkers suggest that somp aduantages mould be derived from.certain
tnasote and fungi whivi are knoun to attack nutgrass. The latter Appears

to attack the plant only in the pust Flowering stage sngd. would thus heve.

mited mpplication in an 1, vontrol

furthermars, ite spsgificity has not hesn detexmined. . . L0
pests, specific

The of gertain

1y morits Pusther ) & move

0 nutgrass (Poinsr 19G4)
ssbatlad examdnabion of logal meterial is indesd yarssnted,, fcuording
%o Testhuizen {1964) the main obetiva of biologicel conirol is hat it

1 But the reducts of en

13 not aimed at complete
speoiss to suoh an insignificent leved that. ita pressnca ie no Adngen.af
eny wonent. This prasuppaase that 3 progoenss of oantiel &nd not o
eredication should he sined ab, which in the pasa of pubgrass uod et

be dzeireble.

S Chemicel Control.
nnual wesds sppearing in arsble finlde

o be remsckebly resistant

1erly noticesble

Compared with most @

throughout South Africa, nutgrass eppeare i
o of resistance being sspEC

to nost: chemicals, tho dagre:
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towerds the standard rates, or rates considated bo bs sgancmic, for
)

obtaining satisfactory control Uhilst in nuperous ceses, the initial
.

control echisved with herb: ues very Tdual
ragiduel

action wes perbicularly lecking when tresting denes stends invading low

iying or poorly drained sites.

OF the few promising treetments, the chemtcal ar'the rats

in question uns such as ta necessitste autonatic preclusion from &

selective spray programme on the Highveld, A cese in point is bromecil
which, of sll the compounds testad, vae the unly chemical fo give m
dagree of control which could be refard.d as sabisfactory, Becsuse
of its persistent qualities and high level oF toxicity ta most annusl
craps, bromacil cannot be coneiderad for the Highve!d.’ .

From the experimental evidence obteined in-thia study;
1t is clear that a distinction should ba made betwesn light, moderats,
or savere nutgrasa infestation Tsvels. - Sscondly,’ it fo-nbCessery io
differentiate betuosn retardation (i.e, Polimgess tnitisd top . Kill)s

dication, ‘When the value of & p

cantrol and
1 i final” judoment should not.depend

with 2 parti

entirely on affectiveness of the top kill even though this may: be

atriking ., OF on observations concerning tokicity tathe sTop even
thpugh they may be abssnt. I .the casa of putgrees.the trus pigbure gan -

enly be fully undeseteod after o horaugh examination of the sttached

and unattashed undazgraund frackions of tha treated plants has beon

completed. Tho ultimato succass of the compound will depend on ite

tha dormant tuber populetisn.
con the resulte cbtainsd in the varlous

offedt. on .

n obvious 3nference €
investigatians is that the difFerens. compounds or compound F\_ixturas

s in verying degremsy Hot only doss the

influence the nutgraes plant:
gy diFpex marksdlys but there

flods of action and phytotoxic sympomolot
s in the duration of herbicida
giva sxosllent acorch of the top

1s 2 remarkable divergenc 1 affects.
Bhilat many herbicidal conbiastions mey
4 not load ta systenic die
o will not naoossarily Ko

paick of the affectad

grouth which may oF ma
ot tha

plent, these casmicals oF mixbure

treated aite fres From NUSGTEsS:



Fon-selective conirol,

a) Mop-seleotive conbrol,

Besed on the proeent findings, it ie posgible o cleasify
the hexbivides or herbicidal mixturos into various categorime. This
cleseifiation Taflosts inib{ad end residual toxioity to nutgrase whan
applisd as pust~anargince trestmsnts on haavily infested sitas.. FHB
narbicidal breatmente have been insarted into their specific uabegoria;,
ghen showing reting values of B or mors For the prasoribed paribdes

wates are all expressad as

aotive .’ material per sc¥s.
1) Inidial kild:

anly the asrial parts of the plants ard ‘sffacted. .kspsmﬁng

on the chemical,

rashooting may scour within ¢ shoxt interval after

troatmant.

1. Paraquat 1.5 1bs ;

‘3hoash 5,52 e - ond 33,4 lba
3. vCP SF in bil & gellons

2) Initisl + wodgrate residusl plenat ki1l Residusl offdet on Eha *i‘:g%ta

peraiating for ab least 21 duys.

1. Paraguat, 1 1p and 1,5 lba + sucfactant

2, imitrola 4,6 lbs + dalapon 15 1bd.

4. paraguet 1.5 ibs + diuren 4 lbs + surfastent.
4. Paraquat 1.5 ibs + monolintron 2.5 ibs + surfactants
5. Pavequet 1.5 lbs + linuros 2.5 lbs + sucfactant.

6. mitrole 3.6 lbs ¢ strazine 4 lbe.

itrole 9.6 Ibis # nignolirron F.5 Sbgeo

8. amitrole 9.5 lbs + linuron 2.5 lbsy
S, anitrols 9.5 dbe.
5. Initjal v pegidust kg1l s moderate sofl parsisbences
fResidual affsct an the treated piant and ‘pareistencs. in i

s0il Por ab least 10 wasks.

1. TCa 100 1bs
2. Jalapon 40 ibs
3, ofriuren® 180 ibs

&, Resigual plant kill + excallent i), persistence
Jlesidual sffect o the proatud plants. and the persistence

in tha soil for et leash 4 naeks:

1, Bromesil 6.6 b
2. Aromacil 6.4 2
3. Souble spreys o

S, fnitrole 4.8 108
? (o) Bromacil 3:2 b
{b} talepon 40 Ybs:

R (s) Paraguat 1.5 lbs + ciuron 4 3bs
DO » pusfagtanty




a) Non-seleckiyy contzol.

Hon-gelechivy control.

Ba 7
ased 6A the prosent findings, it is pusaibls ta-clagsify

the herbisides o horbicidal mixturss.inte various categoriss

This
clesesfication xsflects initial snd résidual foxictsy $0 nubgrass when
applied 28 past-smscgence treatmonts on heavily Shfasted sites. The
tarbicidal treatmanta heve beon inserted inko their spasific cabegonies

ghon shouing rating valuss of 8 or mora for the prescribied peribde

Rates ore all expressed as

astive .’ materibl psr are.

tnztisd kill;

1)
Only the aexial pacts of the plants ays effacked. Degpending
o the chenioal, sashooting may occur within a‘short {ntsrval afher
treatmant.
1. Paraguat 1.5 1bs
%. :-inoseh 5,52 ibs and 1l.4 lb!l-
3. PCP B% in oil & gallons
%) Inttisl : nodeyste rosidual glant k1L, Restdu offoct o e imélm
peraisting for at lawst 21 days.

. Paraguat, 1 b and 1.5 lbe + subfuntant

2. amitrole 4.8 lbs + dalspon’ 1§ 1bse

4. Paraguab 1,5 1bs + diuron 4. lba * sunfartant.
4, Paraguat 1.5 lbs + monolinuron 2.5 ibs + surfactant.

o

. Paraquat 1.5 Jbs + linuran 2,8 108 + guzfectants
6. imitvale 9i6 lbs + strazine 4 1bsi”

7. Amitrole 8.6 lbs + hdnolinuron 208 BhE T
©. spibeols D.b 1ba s linuzon 2,5 Mhes

3 9. Limitrole 9.8 1bs.

gi 3. fpitfal + residual Wi}l + wpusrate soil pergistence.

Initial » resigusd lili » BORBLEES.
nsaidual affact on the treeted plant and farolatance In the

goil for at least 10 weska.

1. TCA 180 18
2. Dalapon 40 1ba
3, #Teiuron® 00 1be

4. Residual plent jidl * excollent goil persistence
esidual sffast o the trsated plents and ‘the persistance
in the soil for at lesst & wesks.

1. promacil Gy 0
2. n::::n‘nl 1bs + Amitrole -8 ibs

of (a) Bromacil 3.2 e
3, Double nprays e ) b

(c}-Peraguat 2.5 1bs + diuron 4 s
+ surfsnwn';.
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Froa threhove clossification, jt 1g avident that tho most

effartive compounds or wixtursa are thost which include s soid agting

ferbicide wiich prevonta tho resprouting of mother tubere, the speoubing
af dorment tubers and the production of new gaughber tusars. fecauss

of thoir rastrictod solectivity woat of thase il webing herbisides are
are net suited for Uso in the production of annual erops on the fighvald
Hogion.

From tho aforegoing list, howovar,. it is pissibie to oxtsgt
chemical trostwents with short residual affscts, o.g. .snind triazils,
paraquat and linuron. Theso could bo used ss chowical. sthmur. falisw
tyestments on haavily infested sites. Theso chosicals havs & short
residusl action, - are known to dsgreda very repidly ‘in the’soil and.
could bo amployad durdng the Fivt helf of ‘the grosing deasaf fox
contralling nutgrass infestations on sites dostined: fax. ta?? prodition.
“anally ohd Rehn (1961) and #ill et al.(1962) have shush®that dmivu
triszole is translossted aero- and basipetal ,-in.nikgrassy and that $he
saed germination is significantly reducad following spplicetion:  In

as A
tho same wey i havo begn: sug for efffolent

tillage eplLit 1 1i would prove tn be far

wore bonetioial thsn o single spray of @ forsistent cheinicals

Tho most pbvicus methad of controlling nutgrass woyld b bo

toxify the tubure, Thesa se tamn et al,{1962) heve Fouridy
chemicel treatment. While uptake of herbicide: duping the iniﬁizi growth .
stages progenta & wouk link in tho plant, the pbility of the tubor In
it dormant stagn to withstand horbioidsl applications pandars the'

complets pradication of nutgress en impusaible taske
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selaotive control.
The ideal herbicide for controlling nutgrass in arable
cpops would ba an insxpensive compourd which fe effsctive under.a
wide range ef il molstura conditions and controlitng not only
nutgress, but other annual weeds as weli. The wmécent introdudtion

3 196i . .
of EPTC inte the gotato Industry (Visser/ has mads possible the

selactive control of nutgrass and annual grasses withouh any
deleterious effect to the crop. On'maizegoleotiva wonbrol of nutgress
ia possible bub certein modificetions in the planting technique end
carefu) supervision are necessary i prevént spjuxy to the erop.

Where haavy infestations occur, growsrs would skilk ‘enjoy tiemsndons.
benefits From EPTC applications despite the abbendunt hezasde: ' The.
relativaly high cost and difficulties associated in spplication . have

militated to some extent against the geheral uss. of COTC.

The curpent’ axtensive usage' of triazina derivabives i the

maize growing aress has met with greet stccass in.regard to.the

control of annual wseds. The results on nutgraes are somswhit con-.

flicting and dessrve fusther cansiderstion, - The resylts teportad by
American workers concasrning the efficecy of trigzine egsinat futgrass
heve nat been confirmed in South Africa. Hoet of the overseas trials
sppear to have been conducted on Losm sands uhich wey secount for

greater harbicidal movement. In Seuth Africa, the fPisacy of
atrazine againat nubgrass sppears to be confined meinly to aandy. sd
losss soils. To obtain setisfactory control of nubgrasy with strazine,
a rats of 4 lbs per acre is necessary (Santelman and Neads 1962)

Atrazine at rates of 2 lhs ger acre has baen ‘shown to preclude tha

growing of all orope but naiza or sarghum, and its ussge must ‘there«
fore be confined ta aress where nontinuous preductiol
esent the uso of atrazine and sisazife

n of meiza or

dorghum takss placs. At pri
in maize in the U.5. doss not permit the planting of any cfep but
corn during bhe season of troatment oF the follouing ssason

a
(anon; 1965) .
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The resldues of aeveral soil mcting herhisides such 8s mano~
inuron, manuran end YCA 28 moasured in terms of plant responss,
uhile not conclusive, suggest ¢ rapid dateriorstion of monolinuror
in 2 Ioawasoll st Bapsfontsin, The detoxification rate sppears to be
feirly rapid. The results demonstrsted that certain crops such as
beans end maize may Ds planted within a short period after spreying
of high herbicidal concentrations. These resulta also confimm the
findings of banielson (1956] with regers to crop toxicity period Qf
wonuran, and illustrete that under high ultre violst irredisiior, &
featura of the Highvald Region’s sugmer olimate, rapid phetochemical
degradatian of substitute urea and triazine derivativés moy b

sxpactod { ardan et &1 (1964 - and fomes shc Timmons 1965). " Gefterally,

tha use of p ting * feirly high.rates of.

applicet ing the 1. From

and sconomic goint of view, judicious tillege..followsd by & eingle
saray of a short residualerbicide, would probably ba far more béhePicte
than @ single preplenting breatment.

In tecent years, the applicaticn of directed band spréys i row
trops has enjoyed cansiderabls intarest in the US4, partinlasly uhen

conditions were unfavoursbla for prs-smergshce ‘sprayingy where the used

Flara, e.g. nubgrags shous nesistance $o prs-shergence iz nto up
whire ths pra-smergence treatpent had Puiled.
The incorporation of susfactants in bhe hesbieidal sprey.hde

Qreatly snpancad tha sfficacy Bf the trestment end, in soma causs, made

sossible the control of spacies uhich ars namally sesistent to the sans

chemizal wian applicd pre-emergences A gaod sxenple ie thab of Liftron

vhich, i used pro-gmorgands on maize, exsrts 1ittle sffect against

Nitgrass st the recommended dosages (1 1b - -2 1b a.i per uare). When
lied tn conjunction with a surfagtent 38 ® Sirectad spray, fubgrees
%N be controlled. Shear (1965) found that apart fron the top kilk, @n
SEplication of linuron (1.5 1os a.i par soce) resulted in aduced numbers
of tubers and raduced viability, txeeilent selective oontrol in deizs

ite (1B65}.
Wth 2 1os Lnuron + supfastant has basn seported by fsbbletnuaite (uoes)

A

2

&
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tha uss of diracted spraying permits sontret of the autgrase in crop Tows
successful application is dependant on the aveilability of sultable spray
spparatus, aspecialiy shers soil topography ie Lrreguler and & Hetght
diffsvential exists betusen the meize and nutgrase.

To 2vaid phytaxtoity to the maize, it is. essential to direct
the spray under the maize leeves st the bese of the plant and sneure thet
fa spray be deposited on tha upper foliege ur in the funmel. 3ottom
1saves which are sprayed will ultimately become necratic but miil pot
retard the grouth of the maize plant.
~& previously stated, high ultra violet Irradfatfon, perticistarly

during the summar months, is a ing Factor to

Photochumical decomposition of linuron s consiterably rutivced
by epplying ths herbicide eoms 4 wesks aftar sowing, heseby sxtending
ths longevity of herbicidal control up and unkfl the crop canopy stags.
From this stage onwards, shading uill reduce or exclide weed GompeGEtion
particulerly under conditions of high plant populstions and rutiient
supply.

Contact herbicides such as dincaek, PEP and peraquet may alse
e coneidersd Por directsd row sprayisg in meizde These chwsieals Send
2o graduce severs phytotoxicity and their uss in grafp coops is theze-
fors not recammendad,

Hormane reguiater heshicides are seldow, L swez, used pra-
smergance for contzol of nuigrass ix maizs. Ovspite the shortecomings:
OF TP and 2,4-C under adverse soll moisture conditiony, buth chemicats
exarcise a degree of inhibition and rebsrd tho growth of autgraes ot
aplied zc relatively high retes in o mosst seadbed.

4 qumbes of sstective heshicides uliicl show vazging degraes
oF toxicity to rutgress, Have made hely appearance I TECENL. YeRrE.
The chutce of ohemical and ths method of epplication wESh depend melaly
fona. B prosent, sli the prunteing
avtain restoiobige

o prevefling codmatic snd sofl condit.

treetuents posesse certain disadvartages snd Anuetie: cs

offer
Ysage or spacialissd methods of application. They dosy HoUBUSTy:

sherd riubgrasy
the geouse « mesns of utilssing modarstely of Mightly infes Sgv

& usg of salactive trentmante on heaylly

sttes fox crop productione Th
& AGCESIALY euleural. or chemical

Intastas azese ts not advocsted befors th
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contol mAasures, as listed sarlier, hova heen successfully applisd

Selectiva control of autgrass in

turf remaina a problem
deserving further investigation, E£3ther the seleckivity or the residual
effoct oppeaTs to be lacking in most chemicals (Fisher and fachislea

1957}, Uith the af hovmons typa ne

was found which offered 2 suitable aslective econtrel, Atrazine is welld
tolerated by most turf epecies and may be & Future candidats for this
type of problem on sandy safl, Repeated eprays of high concentrabions
of 2,4-D and ACPA are wall tolerated by turf, giving axcailant supprassiont
of nutgrzies and cnntml’n;a wida speotrum of most troubiesome brosdleet
snd annual grasses. From an economic point of view, this treatment la
extremely low in price

Tha use of €PTC as ® pre-planting treatment in tuef. dges.not
dpigarta-hiaeafs, even whete plenting Ss delayed aPter Lreatsont.

The application of EFTE to disturbed turf swards uwhore scds erv
bsing pericdicelly vemovsd, sppeers to hold out copgidsrable promise

cgatnet inveding nutgrass,

). DIGPERSAL AND DISSEMIMATION OF £.ESCULENTUS .

A knowledge of the mannar of reproduction of useds-and of the
agencies responsible For dispereal, fomms s basis for tha prevention of
this introduction and the spread,. (Crefts and Robbines 1952). By ieans
OF offivient dispersal ur dormency,uesd spesies ere ebls to invade and
colonize new areas ot o distance and persist thraugh ects of cultivatian
ar wsed contzol, slthough the ssed output from any given year mey be
dostroyed (Harper 1960), Furthorsora, thers is a close relationehip
betuaen the sesds of certain weeds end the kind of crap in uhich thay
cccur (Wellington 1966),

Sellschop and Hattingh (1956) have indicated that the disp
m the uss pf nutgrass conteminated

ereal

of nutgrass reswlts principally Fro
1677 ssad. The authors ere of the opinsan thet because of S hard
varnish-like cover, nutgrass sedd gerninaten gradually over 2 number af
Vears snd ss a confirmabion they quote vhe resulte af Rheinholdts (1942)
fias {1951) sleo

shudiog on the soid treatmens of nubgrasa sesd:

(9
attribyted the lack of garmination £0 the herd seud coal
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cantrol meesures, a¢ listed sarlisr, have besn successfully applied.

Seloctive control of nutgrass in tuef Temains a problewm

furthar i Either the selectivity or the residual
effsct appeare to be lacking in most chemicals (Fisher and Hachisise
1957},  Uith the exception of hommone typs herbdcides, no herbivide
ume Found which ffered a sultehle sslective contrel. fbrazine 16 weil
tolerated by most turf spacies and may bs @ Future candidate for thig
typo of problsm on gandy soil. Repeated sprays of high :nn:intmticrl!
of 2,4-D end WCPH are mau tolersted by turf, giving. excellent auppression
of nutgrass and cunttul‘ /2 wide spactrum of most trooblesome brnadieaf'
and appual grassas,  From an economic polnt of view, this trestment Le
extremely low in price :

The use of EPTC s a pre-planting trsatment in $ure ddswshiot:
expamnsto-be safe, sven where planting is delayed affet troatpent. ;

The application of EPTC to disturbed turf swards whers sods.ars.

baing periodically removed, sppesss to hold cub.considersble proniise

ageinst invading nutgrasa.

). DISPERSAL AND DISSEWINATION OF C.ESCULENTUS o

A knowledge of the menner of reproduction of wéeds and.of tha

eagencies responsible Por dispersal, forme 3 basis for.the pravention of

thia inbroduction and the sprasd, (Grafts end Robbine 1952).. 8y meas
of Pficiant dispereal or dormancy,ussd speciss are 261a ‘to invede ERa
coloniza new sress at a distance and persist through ecto of cltivatfon
or weed control, although the ased output From any given year ey b
dosbroyed (Harper 1060). Furthermoxs, bhere is’a oloss relationship

betusen the seads of certaln weeds and the kind of crop in which thay

oceur {Wellington 1960).

- 1lschop and Hettingh (1956) haus indicated that the dispsresl

€ rutgrase results principsily fEOW Whe use of nubgrass aontaninated.
ocause of the hand

teff seed. The author. w.: the opinion that b

veznieh-11ke covar, nutgee:s 4ead geTninates graduslly ouer @ b

o of

Yeaza and se @ confizmation they wuote the rorults of Rheinhaid’s {1942)

Shudics on the ecid trsatment of Autgreas seed. mes (1951) aleo

atteibuted the lack of germinskien te the hard sead coate
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The present Semd Purity Act prohibits the sale of taff sesd
containing @ total of more than S0 weed sseds per 1 oz of Leff sasd.
decause Rhoinhold (1942 a) and Mes (1951) feiled to obtain nutgrass sesd
germinetion it wes postulated that the aale of rutgrass-conbaminated
tefF sesd did not contribute an agranomic hazard, From the ewidence
presented in Appendix Tehle 20 and Figure: 32 it Is quits -aperent. -
that most oF the teff seed samples submitted to the Ssed Jesting Station.
of the Dopartment of Agsiculture arg infested with nutgrese seed. The
analysis of the data accumulated oves thres ysars revsaled that in Tegard
to nutgrass seed contaminatiom, 42 percent of the teff sesd samples
submittad for approval contained more than the permissibls contaminakioh
lavel. 1t is therefore quite inexplicable that the regulations governiry
the purity OF tsff ssed wers oficially reduced during 1964/65. Dus to

a temporary shortege of "clean” teff-seed, the permissible contemination
Javel waa increasad fram 50 to 500 weed seeds per 1 o2 of Leff ssed
samplen.. The impli~ tione of reduced standards of seed purity ave fairly
obvious, influsncing the rate of dispersal ead extending ‘the rones of
infastation, On the other hand the leniency eith tegard %o the Teduned
pusity standards may have besn influsnced by the infarmation pravicusly
aveilobla, Fivstly, it was generally accepted that nutgraes ssed wes Aot

yisble, no distincticn kidving mede kstwasn the reletive uiabiliby of

C.esculantus and Cerotund dlys g of &
could only be achieved by meens of s drastic qo1d Erentment and, thirdlyy

tha scarsity of nutgrass ssedlings in the field was employed ms evidence

ta verify low seed viability.

fnother salient feature swerging fros tha spalysis of the Sesd

Testing Stationts recorda wss the fact that mest af the toff seed. uhich

inoipall ted From specific

was aither contaminatsd ur sejected,
arous or districts, In other wosds, most of the arens: whdch ape. curcsntly
anployed for the production of teff seed axa conpletaly, unsuiteble. There
is an urgent negd to carafully axemdn end Reconaider the entire aystem
of teff production in South Africa, and to oxplare. the possibilities of
froducing pure teff seed in pelest 8rems The latter would heve o
canfhrn to specific reguitements and the production confined to Fields
sheve nutgrass infestation iv either non-gxlatant, uhere wead populaticn
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dansity levels are low snd where st

Fisld ion is

Tt sbould be borne in mind that the major pszcentsge of tefP seed
markated in the Republic pusses dirsctly from the sead produser fo
the commerciel growsr without any seed certification.

From the evidence presentsd in Chaptsr UIIT there is little dotbt
that the cultivation of toff fs the mechanism of introduction and disperssl
of nutgrass in the eastern sections of the Highvald: The conditions
necessary For the successful establishment sre:-

a) A high potential sasding ratey

b} early maturation of the nutgrass seed prior to harvesting of

the companion crop;

) dermancy and longsvity of the ssed;

d) Adaptstion of seedling end meture plant to-ths prevailing

snvironmentsl conditions,

in the cass of nutgrass it is not essentfal kb hava available
continual source of seed inoculum.  The longevity (Bstlus 194g)

as wsll 95 the dormancy of seed, parmit extended survival of the
ssed. The sensitivity of the seedling ducing the early stéges to adverse

weather ponditions is more than compensated for by the rate of pro-

iiferation Prom tubers end the vapid di ion by msans of
implements, While it is imposaible to achieve complate eredication
of every nubgrase site, it is generally agréed that the elinination
of the source of inoculum will be in the greatest intarests of the eniirs
sgricultural comranity. It is perhaps adviesble to reiterata the

findings of Justice and Whitehead (1946), wliich are ccnfizmed by the

present experitisntal date, namaly, that on inflorsgoence is able to

Punish the squivalent of 1521 sesdlings. It is tharefare resommended

that the parmissible contaminstion level of boff seed should ba drastionily
gisletion enforceds

sehnouned es cne of the uarst nutgrass

reduced and w more strirgent ls

The Standerton Districts
Ths district is responsibis

infested sreas,presents & unique probled .

Por the production af 45,9 of the teff sead crop in South Africa. In
conmon with that of many mitk producing reservoirs for the Uitwetersrand
complex, the milk industry in this Wystrict has developsd @ marked dsgree
Foddue productian has therefore assumed considerable

of spscialisation.
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prominence in this Lype of sgricultura, Oue to limitutions mpossdl by
soil, topography and eltituds, ths agriculturs of these sreas is

necasserily restricted in variaty. Haize predominiates as the principel
cultivated czap. The practice hes boen to inkraduos teff aither as &

rapi¢ cateh orop Follouing an sarly sumst seseun potete crop, where

residual fartilizer bensfite ava utilised, or on sites which have ouPfered

czop losses emzlier in the sseson.  Though tePf ia.often soun prior to

id-Dacembers the majority of plantings are oonPided. te. the: sscond half
of tha season. |

A Purther aggravating featura of the tefP ssed industzy is that pot
wuch effort has besn mads ta implement sound cultuiel practises on to
introduce a syatematic ssed cleaning programma.  Precaubicnary meséuses

such as sarly summsr tiliage, of honisi o Fleldsubilist

the first cut For Podder and the smcond Par sesd 2%enigt comman practicss
1957
Du Plooy/states that if teff seed ie to he harvested, every 'possible

precaution should be taken to-sradicate watergress (uintjies) hefora the

toff seed is soum,as teff and send ave GiFPicult to %
Senerally, grovers are reluctent o utilize gecond outs for sead purpsses
because of the louer yields. Uhere taff is sown on nuthtasa-infested
sites, maturs nutgrass sesd Ls availeble tud honthis afyer the tuber has
sprouted. IF o prosautions ere takan to reduce the nutgyess infeststion
s is often the cesa on the heavy, black.turfs. in.Standerton, Yeff.sesd.. .
produced from the Pirst cut will be severely infastsd,

Simiiarly, the introduction of selective hormone typs herbicides
1a matze, s.. 2,4-D and WLPA approximately 10 years ago hes.alsz
angraveted the problem.. By sejsstively elimineting or ¥educing amnuel
waed competition, the sprsed of nubgress hee hean prouptads

A1though many weud sseds ase destroyed in passing. tirough aninals
ond more are desbroyed by storags in manure, still a cdhsidersbls pusber
of viebls wsed essde may seach tne field (Crafts and fiobloa 1962}, In
the gess of nutgrase the hazd ssedoost would probably ot & & protactanty
end it o postulated that digeative aeids might reducs dormency and erhence
Germination, oispersal by mesns of animels 1o ma® restrictsd thag the

Mvemsht of contaminated seeds
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They nonethulaco roprasant a furthor Link in ensuning disbsibubion

sspecially on one nd . the seme fam.

Tha development of techniques For remaving weed sssds Trom
egricultural ssed has laggad behind the developmsnt of methods For

sradicating the plents themselves {iellington 1960}, In recent ysars

several local cu-operativés and meed motchents have installed seed

slaansing machinery, capable of ssparating taff snd nuigrass sesd very
efficiently, Ths unit, knoun e the "Wimp Keily®; fitted with a. sacvas
deck, is allegad to dolivor teff saed: free frum wesds and may prove to .

be a vaiueble tpol in confining

the future spreat of fiubgrase. aset

During normel seasuns, nutgrass producs seed of
uniform size. During drought periods, however, the rulgrass seeds arg of
irreguler size and the taff grouth ie retarded. TefP- & nitgrass sesd’

are thus siml

meking seed difficults’ The

Kipp Kslly unit, housver, appeers to b3 eble to cope with sl tns

situatione,

Tha economic sredication of nutgrass guss sn sxtendsd ‘avea S8 @
problem which hes not yet been solved and uhich dss’nct-appear possible.
o solution. Howsver, in Tecent yoars, . omsing means of .contrel and
euen eradication have becoms mvaileble. It wouls Eppﬁg%ge inplenentation’
of cantrol measures are the best mparoach in the praductisn of wead-freg . .
toff sesd, In order to implement such e schems, the follouing ie
edvorated:-

1. Eliminaticn sf nutgrass in the Field prior to seeding. FPre~
treatment of the soil by means of tillege o with = ahork residual
herbicida.

2. Appointpent of cextified teff soad produsers why will receive
premiums on their certified seed. Sush growers o mau. the' Fiesh
cut sarly before the hutgrase sesd has matured; and utilise anly
sscond cuts For sesd productions

5. Raising of the wesd contapinstion standazds fos taff aead, For

exampla an gsbitrary Figure of no ore than 0 - 20 rutirass steds

por vunce of teff ssed.
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stringent sanitery Fiold inepsction.

5. Restriot by leu the sale of unsestified tett séad by unsnbhoriced
growars.
6. Confins tho pradustion of taff sood to thoos aress whets Aubaress

infastation i of & low Leval,

7. Explain and bring o fha nokizs of toff producirs the seriousnass f

the past and emphasiss the Grgency of material controle

11 OF CYPERU:

=

S0TY NS

taving defined the nutgrass infasted avess of Saiith KFsica, ‘and

poatulatod a tentative weason for Hhe specific distributish of Lasscutanbus, -

the uestion which posss ftself is shy thé abssnds of C,rofundiisin the high

rainfall ereas of tha Highveld? C.rotundus, by neture of its graabed.

ramifisd undargraund system would, st @ Piret glevice sppebr to-ho mofe
resistant to adverss conditions, and should ‘tharefure have téediiy

estoblished 1tself on the Highvald. bay and fussoll {1938} have etoun

that despits a largst and mote robust %\lusr, .ggtulentus 18 wo

sYardnt

of i i than Lrotundes In Californiay hﬂth Spaciss

ate known £o ooour, while op the tatel sugsy belt ot species often sbows
sipultaneovaly in the sems Fisld with atme evidéfica of eéaaunaz aspents
fanerslly, therts appears to bz & tenddpoy For D.xobundus to’ esgume the.
daginent rols.

Bn the Highvsld, E.robundus is conspicuous by its Bpasnce end

dccurs in very ieclated gases. fthers C.rotundua Dcuu:a on tna nghvsld,

1ts presance is usually linked with infested manurs or planting matezul.

scoording to Selisshop and Hettingh (1956}, Corotundus da found piincipdlly

on irrigatad lands and or the dry lande 1n arosd with dn annusl talnfall

of 20 ~ 25 jnches.

3aier (1963}, izing tha di. oF the

Highveld Region, poipts out that the Jousst maxine occur in the South and

over part; of Harrienith and Bethlshan distristss énd the highget méxims

in an area uhich extends From the patchefatrooy distrivt to the wastern

border of the Highveld Hegion. A0 axanination of the selevant Lemperatiures

1 the
of mach sub-region for the perind September till Jancary Toves

Fellowsng:-
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Maan WMaxina Heen Minima

Mesn Highast
Texing

5.1 - 13.0% s2.%

festsrn Fras
State 21,7 - 27.2%
gestorn Highvela | 23.5 - 27.2% | 4.8 - 13.2% 32.2%

{.U.Froa Stata 26.2 - 30.3% | 6.3 - 15,67 35.6%

4., Transvaal 25,0 -~ 20.8° | 7.1 - 15.7% 30.3%

From ® temperature point af view thers toss hot sppear bo be .
razked diffecences betwesh the four sub-regiona. Chnditions in bhs -
eastern half of the Highvelcware thacesticsliyewel).sutted for tha groutsi
and develapment of C.rotundus.

Tasts carried out by Justice and ilhitshesd (1966} proved tha£
4,77 inflorsacences would be racuired to yfeld a single sesdling, (Sompare

yellou nutgrese with 1 inf: capabilo of 1523

From & total of 13,430 hesuy sdeds, they cbésined » mers 417 percant
notmal end 1.69 percent abhozmel seadlings. C, wobundus buukithefefure
propagete, sskehtially by mesns of tubers. - Sesd disparsal is therefora
practically af na significance.

Although teff may be groun thioughalt the eumast ratn?all ared,
1t doss best in the caaler districts and in thoos areas having & iell
distributed rainfail, The young teff plants are readily scorched by the
sin uhess protracted dry perieds are the zuls (Du Plooy 1957). It is
eld has bastt

therefore quits plausible te auggest that the eagtern Hi
protacted agninat the uldeapresdy inveeion of f.rofundus principally
bacauss this species fsile to set viable seeds
Fo UTILIZATION OF MUTGRASS.

It has been suggested that an oPPicient and well adoptad wosd
{8unting 2960},

nay find itsslt bakea up and converted into @ crope
Indssd there appeara to be sufficisnt date availeblo o reflsct en thz
Potentinl usages of nutgrass, espeeislly in certain aRass where sradication
Such sites, lew-lylng or poorly

e 1y o toal
tabis for ameble purposss.

drained, are generally not sull
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provided the necsasary precautions are:taken e prevent sesding .
mechanical transmission, there eppsers to ba & stcdng dags if Favous of

ytilising well Fartiliged nutgrase pastiites.

In view of the Fact that C.esculsrtys is abla Eo maintsis &
nigh level of herbage, and thet Praguently clipped hasbage (10, timed put-

seas0n)s CONtAing an aversge Of 15.4 phrosnt protein, -1E haanse eplavent

hat Geesgulentus is well suited tor a phatura progiamnes ~ Fothes sedieh )
$a respect of palatabllity, tolprence to grazing Jrossurg. otitex mﬁaﬂh

further invsstigation.
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AiLaagy

Cypezve peculontys (nutgrase) ie an indsgonous mpocies which has
extensively invaded and proliferoted the most valushle arable iand within
the Hiqh‘fnld Rogion of Sauth Africa, Tho origtn and presont diatributfon
+' "ot Giesedlentus {n South Africa hus been describod, and the 1iterature

rolevant to tho medicimal, nutritional snd ecopomic uses of this speeios
has been summarized.

2, The mw‘ntificatinn ©of, and differentistion batwsen: C,esculentys and
Cerotundue, have bson listsd and illustrated, ~ The 1ife history of
Cagsoulentus has boon doscribsd in doteil end m study made 6f Yts growth
eng spread.

3. Literucure rolevent to tha morphology, physiclngy, ns well ss the '

cultural, chemicol and biologicel mothode of control hds buary Feviowudi
The ouidonce on the euological significance of toxic eubstanvas in the
compatition betwsen higher plants has also bgen includod,

4. Hothods and matorisls cmployed in the sbudy have Geor dosoribod in
. dstails

52 The influence of fertilizer on tha grosth of nutgrase, rs:calud’s

positive nitrogen and phusphete responsts A Taghly positine suznstation” .
uss nbbained batwesn the results obteined From Pield and pat expari<

mants.,

6, OF tho nitrogen onrriors teabed, urea geve. the highest yisids. Nubprase:
growth was not r-pressed when Fortilised with high dressisgs of. Uran. :

7. On oid establi-hod Gur? plote st Frasksnuald, the-hucl.and nuEgress, grav.s.
more vigorously on ol faptilized than on the uAfertilized plots,
dospito @ sherp declino in soti pHs .
Changes in tha soil pH or nutrignt level by means of ‘heaby drassingd
failad to doprasa the grewth of Autgrass.
rbonate) axerted me. influence, whore-

>

of ammonium sulphate dr lime,
Lime (calcium hydroxide or caleium ca
s nitragen increassd the growtie

5. Altecnating tamporaturss bn tho prosence of 1ights sulphurio seld
troatmont end ~ubstysts, , exereisad & pronuunced infiuencs of tha
germination of ke ed, Chilling of the seed hed no deleberious

offuot on germic <

bson waa catablishad, In > wonel seadsny

4 sessonal effact on germi
saTy -

i f
mature soed vas avallabla sk the beginning e




11, The production of s3sd per unbel was cstzbiished and the presence of
soedlings in arable Pialds invostigated.

12. fin oxanination of Saveral Mundred toff ssad ssmples reveglod that »
high parcentage wers hoavily contamineted with nutgrass secd.

13, in analysis of the principal teff producing sseas, confitmed e striking
similarity in tho pattemof distribution batwesn the farmer snd tho

nutgreas infostod sroas of South Africs. Tha cuitivation.of. foff

and
of nutgrass in the sastorn sub-vegions of the Highueld.

appeacs to ba mainly Yor the i

A suggeatad
psbhusy For tha lotraduction and dispereal of nutgrass seed. hee buam
compilod. L

Jui invastigation of nubgrass tubers, showed thal thy fubets uere prestnt
in lavge nisbars, confinod principally ba the tap 6 tholl layer of B1k,
sprouted from specific depths undar a wide fempsraturo Périges  Washing
ant ireciation of the tubers hed s - the :
of the tuber.

15, n tho prasanco of adequats festilizer, nufgrass-plants shoved
axcoptional tolerance bo froguent clipping, yiclding Hexbage of
somarkably high quality, Speeuted tubere were capsble of rusprouting
repeatedly if the wertical rhizome vas clipped Backs - | S

5. Insolation of the plent reduced tha vigour of tha expased planis.

17, Compotition studies Tevealed that when haavy dosssinga of fartilizer:
vore applied to s mixed population of nutgrase and maize, &fo nutgrase
ubilized the nutrionts mota sFficiently then the aize.” Tio wolpOELELYD 1"
SFfost of mubgrass wae lorgely offsst by altering tha mutzient status
of the sgil.

18, Tha seasonal water consumption of nutgrass vas ot .signifioantly
tigher than en equel nupber of annusl wbpds, Bhere the. wosds wers grown

tho otal uater upteke af the unit (weod and

maize) remained constant, irrospootive of the woed spacies. In both

soisturo studies, hawevos, the undasground ueight of Rubgrase UGE

of the tun wewt sponiee

in conjunstion with weizay

comparatively heavier then that

15, The investigatione designed to axanine whather the living nutgrass

liborstas a phy;iulnglcally active toxin capable of inhibiting germinatian
esulbs. Groubh suppressich

tive o
or retarding growth, produced nsga .
weos, h : obtni:mn with aquesue axtracts and homogonetes deponding
. 4 of prepacation. A growth stimulation

and motho!
on the concentration e aaatoating soods; togathox

of a transitory nature was ohsarvel

with nutgrass tubors.
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Discing proved to bo an efficlant method of controlling nutgraes,
the degree of centrol being dspendont on the time of treatment and the
particular nature of the site.

Bivingical control by mesns of i antomophagous insects desecves PurEhen
investigation,

Df tha wide rangs of herbicidos tosted, several gava excellent.cantrol,
but persistence was lacking {n most of the chemicals. Sromacil was
one of the most promising compounds tested but, because of its exterided
rosidusl acticn, cannot be considered far the Highveld Hegich.

0f the selective contsol measures +ested in arable crops, contact
herbicides gave @ very shors residusl sffact, wherass high dosages-of

pro-planti appear to be i wizaetad

spraye containing linuzon plus surfactant, shoyed comsideradle promisd.
In turf, repoated applications of hommona herbicides gave the moeh
econamicsl mad satiefantary control.

From tho acological studies &t 1t wslld appest
that nutgrsss is confined sololy to-the early stages of stccession,
and in disturbed areas within plant cosmunitiss highor i the Succesaions
Sprouted nutgrass tubsrs were, howsver, sble-ta grow and davelep in
soils romoved from sitse repressnting tha advanced steges of succesaion.

The significance of the results has boen discussad in ralation to the

sresont Findings and those eported by previeus warkeres
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APPENDIX TABLE 12 ¢ weaace Aicig

SOBARE snnrms OF NUTGRASS. - GRAIS PER

#. DISCED SUB-OLOTS.

s

IREATHENTS I 1L .
Lo .58 8 ™
201 178 1.7 0.8
SN2 1.94 482 -
NS 3.24 285 278
5.8 4 .68 482 338
6. N5 4.0¢ 2,35 2058

RN 04 1.00 &
B.C1 1.3 18 a6
s.c2 .68 1.02 46

10. € 3 1.48 .28 oz
u.ce 122 2.42 P
2.0 5 1.2 82 54

8. NON-DISCED

TREATHENTS {PER ACRE) I It

1.Ammonium sulphate, O lhs | 1.82 1,68
Ne

2, n " 108 1bs y :
N1 [ 4.06 1i87
5w « 200 bs
N2 | 326 A28,
4, v - 400 lbs N
N5 | 418 - igg ]
g " 800 1bs R
N4 -} 438 RILEH o
A} v 1600 lbs

T.Hydratsd ;.i:}.f 0 1hs O 33L
a n " 500 165 0L L8
9. ® 1000 lbs €2 237
. = 2000 1bs €3 156
, = 4000 1bs C4 2.69.

12, = 8000 1be TS 0.7
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APPENRIX TABLE 18 3 INFLUENCE OF AGKD TREATRENT UN THE GERMINATION —
e OF WYTGRASS SEED, pRE .

OF WUTERASS SEED, 'Pg\iﬁmhﬁE BSERMINATIUN,

sugsTRRTE f-PATE ACID TREATED
A3 4y frovar
S0l 28/3/61 yar {49 {43 (a1
12/10/60f 65 j 65 | oan {2 ]l
24/10/61 | 65 166 | 64 lez .
R - R AT AR
SAND 28/9/61 J42 Lav {28 Vs :
” 12/10/61) 66 {60 {. 41 :}.64
26/30/61} €66 161 Y- 42 155
- 66 | Bl 142 fep
FILTER 28/9/61 | 85 |54 | 61 )5}
PAPER 12/10/61 | 66| 65 | e8|k | o
24/10/61) 57 ) 67 |63 631"
- AR AL
SHALYSTS OF YARTANCE -
- ) HEAN S0
SUBSTRATES 2 176,639 *
AEID TREAT-{ I 44608820 ;
. g::m . e
ERROR 18 16,0418
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TREATMENT UNTREATEN:

- heTb TRERTED
Basd, L . i P =

adartes, i b giitetad b
tavvested | Sown | v 14 2% u 85 4gfvot|'7 le ved 28 38
daye i o] b e

1.30/12/63: 4/1/64
818 13

o oW
moae
o oo

TOTAL i

2.18/364 | 30/1/64
A

+

sooo
55 g

TOTAL

B
c
5
.24/1/64 | 30/1/6%
A
B
¢
5

o %
e i
3
) L
TOTAL, %
ke 371764 | 12/2/54 s
A lo :
8 |0 3
¢ ['o %
p .| D
TOTAL. .

5.14/2/64 | 4/3/64,

5

o o w s
o aa

TOTAL

6.2'!2:26& 475/68

CEE ES
RoBn
R
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[ smixes | o SRIRELETE]
NURBER |  STEMLHETGHT |* spike; m&{:i‘fiﬁ'ﬁ :
1 4. 8 RO (o
2 a7 ] 138
3 19 7 12
4 45 7 “ags,
5 3 s s
3 50 5 g
d 44 7 g
8 39 §
] 45 2.
1c 48 R
1 45 87
12 44 5
3 44 8
14 50 ot
15 34 S
186 45 3
17 45 S8
18 6 7.
19 46 T
20 50 8
TOTAL | BELT ur
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APPENDTY TABLE 21
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APPENDIX TABLE 24 1 INFLUENGE oF EXPOSH
RUTGRASS Fupens o

D% THE JTABILITY ‘OF .~
= PERCENTAGE SPROuTED Tusiens

ZOM EWOSIRE ]
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Gress [ Unw [ Send
bover boversd
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Dete ¥ ~
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APRESDIN TABLE  gpy INFLUENCE oF )
CLIPAING FREQUENGY. (4
AIR-DRY WETGHT OF THE IJMDEHGHDUNg“ ™

ERACTIONS, OF WITGRASS.  (BRAE PEG BOT)..

| TREATHENT VEIGHT oF Rooys | Nuien. b vibers

10 Ciippings 1 32

128
21" ms sl
3 30,0 Ay
TOTAL. pLI Y : 4
HEAN Wl g
s Clippings | 1 a5 = 180
2 B0 IR S

5 A PO
TOTAL 1082 B
M 36,9
4 glippioge | @ 614
K3 a8
3 s
T 1449
=) 88
3 clippings | & 66,7 ¢
2 B85
3 3 70:1
. TaraL 152,
ey 550,

2 cifppings 1 7L




TREARTNENTS - 4
ERROR g

ANALYSTS UF vaRpange' - -
A1R-DRY WEIGHT OF NUTeRASS Rodrs

BEAN §0,

(BO4 18

AIR-DRY WEIGHT OF THBERS

53,87,

DF

TREATMENTS 4"

ERRGR A0
NUMBER OF TUBERS

DF.

TRERTMENTS
ERROR

38332

13000



APPENDIX TABLE 23 $WEIEHT,, Npiy

I,
MAIZE AND MUTEARSS |

NMBER
T

Number of lWeight. uf Wasgi o
nutgrasal - Maize . lnutges
Cwss | aend | i

187 1458 1214,
179 130.4_ |28
soL 436,4 f 799
a1 6618 | 1962
% ave Lagra
% 6035 . 1 158,07
257 1748 | asle
s | oaeagd fam
94 28da Lagni
o7 24046,

se . | 7om.8

7| e

86 £2.8¢

82 i 1 3042

205 | z60.8




o

APPEN, DIX.PABEE F3 %

+ - FRESK RODT WETGHTS. OF g
I _GRAMS DER TREY,

IDERGROUND FRACTED

| eeamient. . lawize rovs
1 8.6
iFtL 440
587
. 1633
1 8L
cifo 2 A7.8%
3 35.2
om. 134.9
1 2136
CoFi 2 22042 -
L 3 191,86
raTAL £25.%
1 1267,
CoFo 2 131587
3 238,1
TOYAL 484,58




APPENDIX TRBLE

3 B:

FRAGTIONS OF BatE, anD GRi
PER_TRAY. kA

ATR-DRY WETGHTS GF
5

| memmenr | msrze moovs] mitcoet w1
1 27.0 I54.8"
Fr 2z 17,5 53,5 g
3 258 39651
£8.4 1285,
1 170 2882
cife 2 17.4
a 15.5
5. 3
i 1238 %
wr 2 96.9 .
3 04 -
g PN
2 68,8
La¥Fa 2. 4.4




plenting

planting

Ferbilizae

Planting
Fortilizer

FNESH ROGT

Planting
Fortilizez

Manting
fertilizer

Planking
fertilizer
PRF
Error

Planting
Fertilizer
Px ¥
Error

Fertilizer

GREEN_STEM WEIGHT OF MAYZE AMD NUTCHASS DD)I!BIWED

RS

.. aanting
Festillzgr.

“BXE

Frror

WELGHT OF WATZE AMD NGTGRSE SRS
m--

‘pranting”
Fertjlizsr

10.45



COMPETITION BETUEEN NUTGRRGS AND: mnx&ni‘ﬁh CROPSS

JoPENDIX TABLE 1A WEXGHT OF RERIAL FRACTION . JITCHASS < CRARS/POY

TRERT.R TREAT.O

e B

REPLIEATION
183 17,8
2.8 2.7
18.7 6.8
13.2 Bukr |
143 18:3
T3 R
14,05 16,18

TOTAL.
TRERTNENTS




TREAT.A

TREAT.B*

9.2 537
.3 6.4
44.5 38,5
44.3 483
37,4 46.3
214.3 243.7
NEAN 42.85 4B

* Conbined weighte of both compartuented

ANALYSIS UF VARIANCE .

iz
TaTaL 16
TRERTIENTS z
ERROR 32,
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X TABLE 31C : . TGTAL UNDERGAQUNE. FRACTION, “q;nus £l
APPENDT. ¢ 1a5Y

SATS OF, HDtoATon

REPLICATION | TAEAT.R

15.8

2 12.7
5 34
; eq.
5 11

55,3 |
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APOENDIX TABLE 33 ¢
USSR

THFLUENCE 0F g
SEOUTH DF NUTG:“A’S‘;.FDE!'!'{“!M BFWSXT‘!' o3 TH

. OF SPROUTED
TUBERS PER POT

1 plant per pob

ml ALRORY 4T

STEN

1 1 [

2 2 u:;.& E

3 3 8.4
595

2 Plents per pol

LN

(4
2 1
7z

e’y

TOTRL
DEAN

4 plants per pot

[C IS
5 s 2
s - ¢
ToTAL
pEAN

8 plants pes pot

4 (gs
424

1,32

ANRLY5ES OF UART L
T NDEESROSNDWESE
N y
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APPENDIX TABLE 35 '3

AR-DRYWE1EHT ‘OF s Mg
' WRED
By 2

BER PUCKET,

ST 0 S 4 S

1] nstgrese © G ST ATS YAV e i b o !
5 6.6 = TR Y e sge k)
g1eusine D 810 s,
f 20,9
Togates O B6.4
[ 6.4
11 Mitgrass © 39,2
25 95.2
tlausine 0 WA
f T2
Tagetes O 24.3
£ sl
tontrol
- 111) putgrass @ 0.1
3 i 74.5
Eleusine 0 50,7,
=3 g3
Tegetes O 368
R 69,8
onerol | =
W) utgrass O 105.3.
21 oLt
) _ Elevaina 6 RETX
b =3 115.5
Tagetss © 45l
[ 18,0
‘5. 4510
PERTILIZER 2386,2250
T ¢xF 62,5050.
11,3609

_ERa0g







<aPENDIX TABLE 37

EIGHTS DF-j : St
P Kkzi;fnus m‘.nnrr ruq;aus TN V2B N

Cypervs.

ssoMlentus

. 13,45
Tt i 72,50
jngetes 14 380 2k
ninta z {149 488 ]
3 {1 3
4 {d.8
5 ligg
TOTAL
[F1usine
indice
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JBPENDDY TRBLE 36

INFLUENCE OF uriragy
BND LENGTR OF SEf 01 INGEX;RMZTS o L ﬂﬁmmﬁ“

2 TERT CROPS.
s L EETH TN 8 (BASED 0 25 SEEDLINEﬁ :
N .
T e L
TREATHENT M’ﬂ“"tﬁ ]
TUBER EXTRAGT 1 54 2,20
2 9% Lz
3 g 1,5%.
4 % Zo
"1
STEM EXTRACF 1 86 188
2 8 Lu3F
3 0 204
8§ o8 1%
WEAN EA I i
ROOT EXTRACT 1 B 2,38
z ag 2,94
3 a B 20
4 5 256
WEAY 28 278,
CONTAROL 1 96 “5,0d
2 ES 5,04
3 oo 4,86
4 56 440
m“g
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INFLUENCE

S, QLSEINS I THE FeRSrsTENE e vmméé
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