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vigorous, sproutsd tubers wars planted" in large clay pots (16Y diameter
x 120 height) at deptho of 14, 3%, &% and 11" beloy tha soil surtave,
The tubers were coversd with the raquired amount of scresnad -scil

during January, 1965. Single replicates of each trestment were: placed
in the opsn after planting. Uater wes spplied at deily intervalés';

The number of emsrged shoate rezorded et Tegular intervels:is giver

in Table 34 , together with respactive meriél shoot'and oot uilafits: :
The numbes of tubers produced per pot ars also givens : :

TABLE 34 & HORBER OF CHERGED ShOOTS aADFHMAL vgIcHT
F_PLANT_FRACTIONS,

for Lntin

Treatusnt NE za 3

Rnots Stemg

3" below
fot 3)
" pelow
Pot 2)
9 below

Pot 1}

ot 5)

T patew |© 15] 15§ 15 5,8 -
sot 4) | 1id
117 balow|”

* Weeuily $nfested witn Fimbristylus sxilis.
Nutgrass tubers Pailed to emergs whon p1an¢:ed 9" baloi £hg

surface, The emergance of tubers uas diractly related to the dept

of planting. . Fimbristylus exilis invaded pots 1 snd 2 where muitgrass *

failed to SpudSt. The seedlings of the latter resanbic clusely thoge -
of nutgrass.

From an egronamic point of view, nutgrase tupers Iocsted et depths::,
belay G in the soil do not appear to presant a ssrious problem.
Fertilizer placed below a 9% depth uould therefore not be immediately
Utilizad by the competing used and mey Teduce:autrisnt competition

tnder high fertility conditions.
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4, Influence of T on_the of Nutgrags Tubsrs,

Under Fisld conditions the emsrgance of nubgrase ia principielly

ponfined 0 the early summer monthe Pollowing the First sumner raina,

5.0, Gotaber and Novenb: during the remd of the- sUiner -
o less pronounced. To establish uhether spivuting use relater n};
ctbical 601l tomporetures, frehly hutvestdd tubsts.wers Sxposed. ke i
vatitsis aonstant temperatures. The tubers Yers plantad in and coudted:
with sspd in shallow plastic germinating treje. - Rate'of alanting yes

100 tubars per tray. To prevent excessive moisturs lodbes; th¥ bréys:

uare coverad and placed in ovens and refrigaretors maintainsd gt constaRt

tenperatures as shown in Table 35 . Each treatment wes replicated:

3 times, Dats of pianting was did-Novembar,
Trays meintained at 48°C lost moisture very xaﬁmxy ‘enti rsquizeé
daily water Teplenishment. During the Dstembel wacationsy' this o an
shut doun for & period of thrie daye o:prevent desivoabion of thai tubsrs

Forty~tuo days efter commencemant of.ths triel, mll the tedyel
vare transPerred to enovan maintained at 30" o :

The fuaber of sprouted tubers per trostnont -ars. recordsd 4 -
hppsndix Tabls. 22 and the mesn velugs in Table. 35 iThe sngulsr
traneformation was applied to the sprouting percentages at .42 end 0
daye., Results in Table -J5 are thus tabulsted as wctuel data:and.as N

transPormed data For the tws abovemsrivioned dates..
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TAELE 35 { INFLUENCE OF TEWPERATURE ON THE SPOOWTING OF
NUTGRASS, TUBERS. MEAN NUNBER OF SPROUTED TUBERS,

e
DAYS, AFTER TEMPERATURE.

n
o

PLANTING 2% | 550t RS
o 14.3 PR
16,7 | 38,7 | Az
26.0 |- 48.0 160
30.7 | 50.0 16.7
53,7 | 517 L)
37.3 | 5407 . Joasp
377§ 87.7
37,7 | 58.3

coaoooea

42 B
{Trsnaformad) MEAN, 37:8 43,8

L.5.0 {p=0:05): 6.3

) o
53 4.3
56 7.0
70 1.

0
{Trapsformed) NEAN 15.5)
L.5.0 {p = D.05) 6:4

RESUL :
Tuo analyses were mads,’ons af the percentagd tibers

Tant he: 53

up:anduntil 42.days a P
Onitted and @ sacand of. the total percentags Gubdcs sprauted g

Un€41770 days sfter planting. In both vasss tenperaturs sxercised as
of apruuted. fubars

significant effect on
inoreased up ko 25°C, then refiainad fainly constant uith Furthei
incheasan to 38°C and dropped shasply when tha tenperatufe uas. Further
Incrosead to- 40'g, . :

Alsa of interest is the behaviour of the tubers to.extrame

Tubbrs kept at 5°C failed o sprout and when

shoed only » siight

temperature expsures.

tensforred to optimum temperaturs conditionss
howsver,’

dncrease in High temp

“pested o nhibit eprouting Lnitially, without osusing permanent

injary to the tuber.
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4 taduction in bemperaturs from ag?,

T to raom temparature over &
S-day persod brought about an increass in the sprouting percsntage of
the tubers praviously stored at 4a%c:

Based on the foregoing Tesults, the opbinim temperaturs. requirsd
for Bprauting is not criticel, but would eppesr to fail hotuben-25%

to 38%,

sore therefose initiyted in: which the. infliends of udshinig: o

sprouting uss examined. Two tésts wete carrlod-BUt: sxposirig:Aub

{sicreasing perioda of washing undet a strsng jet of" gatery’”

5. Influsnce of Duration of Washing on the Sprddting ofi"
Nutq:ese Tubers,

18 minutag, 30 minutes; 60 minutes, § hours and 13 Rouwe. . €sch

broatnant consisted of 250° bubirs, int

tubsry per trestment. Tubers wera placsd in uwire maah Scroens under =N

stresm of continucusly flowing watér. Tybers were planted in étazill ad”

*ivEr sand in petri dishes and Kept in an Inousstor at 30°C. - The rinbay

o sprouted tubers wers recoPded deily over a weekly perind. -Sprotted

tusers ware not removed From the patri dishss. The total rumbsr of

8prouted Lubere for sach date per waehing trestment are given in Appendix

Teble 23 .  fean percentage germination (sctual) and.corrsspondihg

anguler trensformed date For the Final count are given in Table 36 .



TABLE 36 INFLUENCE DF DURATION .OF WASHING ON.THE
SPROUTING OF NUTGRASS., ACTUAL ANO' ANGULAR

TRANSFORHED PERCFNTAGE SPROUTED TUBERS, B

TREATWENT. AUNBER OF DAYS AFTER DLANTING

4 5 6

§ minutes
2,010 0
3,080 " 1g.8 23.2 26,4
60 " 12.0 23,2 | 26.8
6 hours
3" 3.2 ) 7.2
7 Control
15,0 ps 0:05

The percentaga of sprouted tubers (trahsPormedy iums

Sproutd 4

gnificantly whsfi. uash i
extondod to 6.and 13 heuirs,-these tuo giving: the Shmesprouting

percentage as the unsashed contrél:

Tost (B .. ‘

Tn e Becond trial, the periods of wsshing were teducsd 4nd:

Nutgrasa samplas harvested during mid-summsry i« Bfter the:firak

tubera had besn produced, Tubers usre sutijectsd to-washing pariedd:of..

0, §, 30 and 60 minutes. Fach istedof 420 nubgrase o7

tubazs, vontaining both mother and daughter tutierss. . The. tubsrs usre:.
flantad in germineting trays in washed: river sand;covérsd:and Kopt at

T0m temperaturs, = The number of eprouted. tubers were recoided and

Temoved almost dedly over € pericd of 50 deys, Thoss Tesults.ars

oraphically  presented in Figure 47. The totalinumber of sprouted 5

Tutgrass tubers for each weshing perind is ‘given in Table 37- .+



oinuty

SUFENL QTLAOUS 10 YIBHAN

e \\l"l\\‘\

o 9

sainup 05,

*SE3ENL SSYHILAN 40 ONILADUAS IHL NO “oNIHSYA O NDLLYHNG 40 TONARTINI | "2 3uM9h




93—

TaBLE 37 ¢ INFLUENCE OF DURATION OF UASHING Of THE
. .. SPROUTING OF NUTGRASS TUBERS.

e T OF ] y
ouRatron. of wishins | o WEr OF L eevcewnane sbhpures
g

0 Rinutes
5 189
3. 222
50,2 248,

RESULYS:

Wisshing of tha nutgrasy tubers

an the sprouting -of thess organss ~ At sxAksuRs Gf &

praducad a marked increase:in percentage spriiited tht

the uashing petiod Lo 30 minuted the s

atili further.

calour changs in Ghe outar layefs of the, davohtsr bubers”uds

ticeabla.. A pro ® ration from dight o

brown ‘ta that of dark brown or light Black ias .pbassved:

Sbtainet by Tunbleepn {1BSE). e s s
& Insolation.of Tubors.

& number of tests were conducted. in whieh Freshly: harvested:

tubsrs vare exposed to the suh For. incrsasing intervals, * Thé purpds

of theas investi wss to detamine £ tBiLt, of s
tbers to insolabion s .. . after oxposirs,’ tha’trasted
tubsre ware insorted in an pven and kept &b 28°, conparing hair
viahility with that of tublers stoved in the lebofatsfy For-squivalen
Serfads, With Feu Minor svceptions, daily tnealation was uneffoctad by:
oloud o vain on the daya thet tha tests werecorductad.

Test Jq)

Tubars: yare placed on sand in metal trays snd exposed in the opsn,

Treatnants wers es Folloua:-
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Tubers covared with a thick layar of thatuh grésd.
tubere covared with a 17 layst of edfids
Tubers uncoverstl,
400 tubers were ineertsd:in-each tray; meuving 100 tabire-at
pecindic’ intervsle after exposure. the exgosed vtubara’ wgré iﬁaértgu a
under @ polysthylens shesting as a protachion sgainét tain, .

comuefced o 1B/1/6L and sawplea of tubers weie USthiraln 2

Tabla 38.
TABLE 38

posiTe Period . :
TREATRENT T Days |7 Daye |-
Grass cover ag b7 Ggg

Send caver 35 {0400
Uncavered 4 e g

Laboratary 40 38

Uncavared tubsrs. Kept unides:a palysthylens: shasbi

“aducad

after_sh o' paviad oF &, dRyS)  Senplew of
tubars withdrawn after .2 déy exposuve’ showed no. matked s

reduction compered with Gubers,” " The. s

SF Glbets axposad to ‘thd ain fob Aeriads G 7 aiye decrods

rapldly. - After mn exposire 0F-12 days;: syposed. tubsis

aprout. :

Teat {p) 6
Tubsre wéze pleced on sand ir stel: traye. Gxpodsd dn the

Tubers ware iod tuice pex Say; . 505 wubate werd:

inserted in aach trey, removing 100 tubers st tafly intervals.on 5

days ‘after ehced ‘20/4/64 ‘and. sanEls
of tubars were withdrewn'l, 2, 3, 4 dnd 5 days -eftes expdauts.
Pezcentage sproytad tubers are given in Appendix Teble:25 -and

Table 3g ,
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TABLE 39 :  PERCENTAGE $PROUTED TUBERS FOLLOVING. THSOLATION
i OF _TUBERS,'

b

Exposirs Bariod
o

-
TREATHENT T T Tt b e

1. Uncoversad &0 67 k1 66

2. Laboratory. a0 62 50 2

The sproting of expesed tubscs .

better than that of tubers stored in the leboratory. K
Tzab [a)

Tubers wera placad oh send in germinating trays and: oxposad
in the glasshause, 20/1/65, the one sexiss belng complatély i;mis’
with an opeque plastic shést« - 400 tubers were lhvleﬂf
ronaving 100 tubers: at paricdic intevvels eftss sxposvEs
are given in Appendix Table 26 and Table 40 .‘

TABLE4D - ¢  PERCENTAGE SPROGT/T -TURERS FOLLOGIS
. OF. TUBERS._ ..

Parind of Expasurs
2 Bays

TREATHENT % Days

Glesshouse un-
covared 175 5.5
Classhouse coversd 15,5 15,8

385} 368

tshoratory

Uncovered tubers exposed in the glasshauss gave a Figher |
sprouting peccentage than coversd tubass or tubare storad in the
Ioboratary, The exposed tubers wars highly susceRbibls to medld S
inPections which 4ig not sprest t6 infiusnos sprovting,  Covered and. s

laboratory stored tubers yers not. infected.

The results of the three exposurs studies Indicate that the
ta i In tio

tubers oF [ Jentug are hot

Xperiménts the exposed uncevared bubsrs geve higher sprouting
Parcentagus then the tubers stored in the lsboratory. ~ Thie wex
Particularly noticesble- in the case of Tesg B uhere the tubers

hatveated and expoged during late autumts
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fubers expoapd during mid-January shoved reduced sprouting only
arter an itsoltion period of 4 days, These,results are in agrées

ment with the fimdings of Day end Russell (1955); who. reported.that

the sUrvival of yellow nutgrass, unlike thet of D-rutumﬁs

{s fot influsnced by sxpasufa £O drying.

7. Uater

of_ Nute Tubers

A Pow hours aPter @ rain, ohrivailsd, darmant nubgrase b

shsorption of nutgrass tubers wes thorafors examined:by madns. of

end |

wathada, taots were Eonduchad:

tuo semples of nutgrass tubste, wiz desiccated .

Bunmar tubars. The ic test was also

desiccated nutgress sample. . | If all the togte, .5 e 16 bak

nutgress tubsss were eccurately wsighed snd pesmitfsd togbuk if

excesa volume of water.

vas by ing and aring the

gravimetrio test, tubars uege removed, pErmsitted ta drain.ah

2 short pariod and weighed st certain invervils &fber: fmersls

Tha rssults are depictad in Figurs 38 Bod havg sk ganvert

standerd basis, namely,. the yolumy of vafisr ehsafbed by 10D -grens o
bubars,

Desiccated tubers sbsorbsd more uetsr mnd &b s Festar rete then

freshly haryested smaller -fubers.. The spasd at ‘which water iy abaorbet-

by the nutgrass tubsr in genstel could offsr sone explanation as to EhA:

reagons for the rapidity with which nutgrass prierges dn the field:. .
following the first summar reine. Uater ues mainly absarbed -during. the'; o
firet 24 hours.
N

"s Influence of Stapaga on the Viability of Tubars
To test the langevity of tubers in ths soil it would be necessely

£ bury tubers for given periuds and esteblish vishbility and sprouting

otential. Such tests wers not undesteken, Howevsr, tuher sasples
hich bad bien Labonatory storad for varying periods wera availzble

A o tast was thus ted on thess samples.
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futgrase tubers which had been stered in closad paper bags'Erithe

aboratory for varying periods wers examined For Yisbility,. 100

fubers of & nutgrdss samples wera psrmitted to egak in tap m"tar

far 40 hours end the suollen tubers transforred o potrl dhshes. ~ The

weight of 108 tubers and the wiability of odbh group. ia

Table 41 e ,'

TABLEAL 'z DERCENTAGE SPROUTED MUTGRASS TUBERS: AND~AI&—DH§'
WEICHT *

ORICIN AND AGE OF WETCAT (GRAMS :

IBERS PER_100 TUBERS

1. Freshly harvasted-
Frankenuald VbS5

2. 1964 - Bepsfontein

3, 1963 - Bethal

4. 1961 - Frankenwald

vishility. Tha tesults ars ndé necessarily directiy epplitebl

field conditions.

9, Migcellsnaous Tuber Teats.

(@), dnfluencs of smother crops on nutgrass.

drums initislly greh mors repidly tnen both ‘suokhes: GropE

crops did sventually shade the nutgrass shoats but by this time
the formation of deughter tubars had bsen completed..::§mother e
cerope ars thus not affective in preventing the fnrmyaﬁnn ef
daughter tubsre,

(b) Composition of ubers.
iubgrase tubers. reepsd at the end of the summer uere:enalysed:::.

according to the methods prascribed in Chapter VT El. - The

TBaults ars piven on Pago 98¢
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Protoin 5.40%
Fat 11.13%
Fibra 11.47%
N-froo extrast 59.93%
Ash 6.07%
fiotsture, 54008

Carbohydrato  71.40%
Fxbm @ nubritional pbint of viow, hatglaed tuberd sra vosy. Tioh.
1» food zosorves (carbohydrates) and this explains tho rodson F6b rhs.
sidospread cultivation as o famine Fuod. o
(o) Influonon G NEPA on the viebility of buberes
Uhor hoxbicidos such as 2,4-D ot ACAA dre repoutadiy. efpl:

to nbtprass b turf, thare ia avidencs of & growth suppraseism’ A

taf site infested with nutgrass (8 leaf stage) receivad tuc NICPA.sprays

on 4/2/64 ‘ans 15/2/64 st the rete of 1,25 galions per abte (§°ilks ‘nm\‘d, ;
stvalont) s Gxcallont bop kil of $ho mitgrass vas. suldent. - Ths

netgrass uas moun 1 wack aftor the second sphays - 3 weoks after the 1de
sprey, 240 tubsre abbachad o tha troated plants wore Famoved af TanHomy
Rlf of which uore weshed undar & stteam of Fumning wter,  Unashed and’
mahod tubers wore each subdivided in '3 laba of ‘40" tubore:and placed i,
Jotet dishos th an Sncubotor and kopt st 26°0.  The nusbes.ob. apsoutod
tubens "wms’ roconded. Resulte- are giver in Tabls 42y

TABLE 42 ¢ INFLUERCE DF TWO APPLICATIONS OF #CRR “ow THE
VIABILITY ‘OF NUTGRASS TUBERS: -

TREATHERT
Uoshed o
Unwashad 9

flubgrase tubors attchod o plants uf teh hed receivad two

"0y applécations of HGPA sprauted very puorly, SUggesting soms moaps
o translocation within tho trooted plaribe
® BANT - CLYPOING AND INGOLATION OF MUTERASS.

Tnsolation and ropeatod olipping of ‘the Autgrass plant havo beelf
99stod as poseibls methods of control. Experimehte wera tonducted
o wostigats 2) tho poriod of insolation roquirad o Kild the nutgrass
Plont, ‘and 5), ¢ho. influsnca of ropoatod olippinghen cambined with:o
"oy Pstiisror trontnont, on the aupvival of tho plant. It wes postu-

ht“ﬂ that this. oopliination siould .expedito an axhatstion of the organic
g
PGS 50 tho tubar,




1. Influsnce of Clipping Frequency an the Growth of
sutprass Plants.

The influence of repeatsd clipping on the grabth.of -sepiil afd 7
\ndéxground Fractions of establishsd Autgrass’ wes' investigdted: in & - i
opinsali expsriment, during the paried Janusry to Aprils nctiy}uy
greutng plents in'the pre-flousring etags.and witly roots intacty

into daag’ aeb

were harvésted in the: field and

25 plants. ‘Aftsr transplanting, the' stems ware clipp
of 1% inches above soil level, excepting the plante ir; the  sonttt

(2 ciippings).

The First clipping treatments were egplied.17/1/

dnd 35 days after planting resppotively.- ‘The:trial ren. for s
clipping dutes for esch fregusncy efe shaun in Figure 39 and Ef

Teble 27 . Treatments were veplicated bhipes’tines: -ndsrgisiing

Gite @ gilien in Appendix Table~27 " < “Reodnulab: swaridl wetghi

{based on the tokal of thres replicetes) far edoh clippiig TPanusncy -

in depicted in Figure 38 .+~ -The mean grsen setial waight for sach el

RN :
ing freguency ie giveri in Table 43 » The mear: himber and. Bir~diy .-

slght of tubers with thedd respective.sbasssy foot ueights for sdch-
snd -t Bowy

olipptng Prequency ere presented in Appendix Teble:28
Tablo 43,

TABLE 43 : INFLUENCE OF CLIPPING FREQUENCY o THE TOTAL.
WEIGHT OF GREEN: AEAIAL ANO ATR-DRY. UND‘ERERUUND N

- ROOT_FRACTIONS OF HUTGRASS E

IGHT, (ERAMS% [ URRER OF - 5

[ATR-AY_AOD TR-DAY_TUBERD|. TUBERS . :
14,0 149

183 298

20,9 347

24.2 322

| 482 | 464

| 20.7
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Uhon tha' control -trays (2 clipping) ware Piket cut (,_7/3/55),: 3
s lorge sphid populdtion wsa observed on these traye, which s absent

i the Témaining . Coccinellid:

thrips aing
jaiside wors alan. found in lazge nubsts on the:cintrol brdys, " THe <
ollustion tss submitted For iduntiPioation. Ostails as’ given in

thapter KL B2,

Freguancy ward Butksd, mixed and-a

ond anslyssd. - The. sesulta are shoudr in Tebls (4.4

TABLE 403+ INFLUENCE O CLIBRING FREDUENCV oM THE cHEmE
< .. COMPOSTIIAN F

L " il x: &
TRERTHENT. % ondTEIN] % siaspHoRls |

10 Liippings 56 0i44
5 Ceuta
? b
© 038

D.?S

== Ten

loiier yisld than 5 cuttings, t;:c weoka aperk.;

linear effact of ciipping Piequancy. :
The moat eignificant featurs of the vesulte dapacted in F:[g»

15 the consigtent produckioh of nutgraes. herbegs,: when applviﬂg 8

ragular clipping Freguency elmost abt weekly iftervals.’ The yield nurvm .

for tha latber oligping Frequency dase hot sppest td daviste merkedl -

fran those of the lags Frsguently clipped tremtments,

ot and Tubers
Root-weights i d with i qusr of clipping

Up ol clippings, suggdsting that fraquency of Glipping sxercised a
Y8lotorious affect on-the tetel sir-dey Ueight; There is 8 suggestion
o Hestoaning nunbese o tubiers uith ingreseed inteneity of harbsge
teiaY; -but ths Fyalie éas nat found to be eignificafit. - Relabionefizg

$4o6n 1 4ppLng and tubor weiaht;hovever,uas significant at p = 0,09




i c1ippings iving a higher weight thun all the other theatments.

CHogival Composition.

the herbage protein contant wes of a particularly high order -

decreasing with reduced Freq y- of clippin The L

shosphiosus, calediin dnd ash, showsd oo linesr relabionship bo. tieabnenty

st (8

10 apréuted tubsrs wers plesed:on Pilfer pepsr.on: and

dishee, 2/1/62. The*patri. dishes wers cnvexad and A ubsted at
The vertical. chizamss were clippsd back 4:ti

the tuber.  The-aumbar of varticel shizonss Foappearina s

successive siipping psr § tubare ate given’ beloy.
. :

10ave eftor compencoment of teof. . J
1]
5

13

23

40

sftar the 2nd, 3rd end 4th clipping decrezsed rapldly.

Tast (p)

Ten sprouted tubsrs were planted in sterils pand in small PUC

“Ontagners, $# balaw the surface on 5/1/65. Five containgrs. vere
Plankad énd kapt. in the laboratory noar the windaw, ~The shoote wers
“Iipned ‘a6 the buss of the abam, i.6. susfacs level, The climping

ttatnants, number of shopte and Pinel length of shaots for aoch trest




nént ara given in Table 45.

TABLE 45 ¢ NUWBER AND LENGTH OF NUTGRASS SHGOTS:

:I‘REATHIENT IMBER OF SHODTS ATTER.. T AETGHT Br s
i SHODT 1 -
E

26 DAYS

Nt
18t Clip - 5/1/65
pd” 4 . 5/1/65 and 20/1/65)

aed " 6/1/65 + 20/1/65
+ 10/2/68

4% §/1/68 + 20/1/65

] + 10/2/65 + 28/2/6)

Siroutsd nutgrass plants with ineiplent root’gréwthy. ysra
subjected 0 4 different methads of Elipping, . Tubers ¥t ver!
thizomes were permitted £o olohgete until the firat léuveq i
unfolded. Treatments vers ss Pollduat~ :

T Uneut.

2.7 Cut et basi of verticel rhizome « Exit pna{tian of vertical
thizome from the tubars

" Eut 'in the centre of the vertical rhizi

Cut et junchion of Pireb tuo leavess P

Tha clipping trestmente were appiied once end 10 clippsd

Plents of sech treatment were plented {n.medium sizod polsthylafe; pote’

end & to the hi Y te vase spplisd 11/3/64

and tha pote harvested 55 days lster. The finsl wsight and numbar 'nrj

Varlous frectione sre given in Tebles 46 and 47, v .




TABLE 45 :  NUNBER OF SHOGTS, UMBELS AND TUBERS DER HOT.

SHOGTS AFTER | ORBELS RFTER rURERS AFTen
TRERTHENT . 33 DAYS 41 DAYS 55 days

20

Uncut 19

Bass of varti ‘el rhizoms 10 31

cantre of vestical 22 sat

tesf junction” 10 27

TABLE 47 :  WEIGHT OF SHOOTS; RUDTS AND. TUBERS' AFTER
55_DPAYg IH. GUS PER PO

TREATHENT

Uncut
Base of vertical zhizoms
Centre of " "

Leef junction

OF stems producad.

sasulted in the abnormal emergence of doshiy shuui—s. “ha dogste s

opsarad to have developad as to ssparete plants aihcs thol [

mshar end waight of tubers in thead.pots were alnost daubla hobit

Peyduced on the remsining treatments.  The x‘as\llta ful‘thep 31w

Swmary. Growth of putgrass plants and mproutéd tubers ava-afparently.;

naffacted by repeatsd clipping, I tht presence of sdeguats
fertilizer repeated clipping of nutgrass as often as 18 times.ab "
eokly intervals, did net significantly reducs. tha total gnasn»nszbf:ga
Wight, Thero tes soms svidence to indicate. that the underground
Praction of: nutgrass was reduced by Fraquerit clipping treatment. “THe
Sbuval of ‘laige numbers of tubere on the Freguantly elippod poty ’
Suggeate. that, frequent: clipping cennot bs cansidsred ee e sultebls

o070} msastiva,




Exposure of fuitgrass p‘l

Insolation studies.
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Leboratory svidence on the influence of frequancy and position of
clipping of the vertical rhizome merely servs to nonfirm that
nutgrass is mackedly resistant to Prequent clipping. - The pesition

of clipping of the verticel rhizome eppears to besr song velationship

to. shaot ar i interest, howevar, is the
chemical composition of tha clipped herbege and the relatiohship.
hetween clipping frequancy end herbage quality. From a pastorsl

goint of wiew, herbage such a high

ghoaphorus snd caloium,merits further examination,

Nutgrass plants exposed to the sun wilt aPter X'~ ZLhowts
of fnsolation. T establish uhather such expasutes prodi o B
‘patmanent desiccation of the plant, & pot axpsrimén: uey: oaiTied: du{:'vl
in which nutgrass plants were exposed ditectly.tn hi ;

inereasing peritds and thenplanted in pote. Tha EFfesnfthis

nutgrass plantes

(3) : Ingaiation ¢ Plants.

on trays Pilled with sand and expoged to- the sun Pl?v: {tetensing

periode during Merch (Fig. 40 )+ Maximun dey bemperature’forthi

exposed during the period 11,50 a.m to 5.40 pems Thé plgnta were

rotated every ten minutes to ensure uniform insolations 100 plnn‘ts‘

arranged in 4 rows of 25 plants, were transferred end planted in

single replicated deep mebestos treys in the open air. The timeend ;

diration of exposure ere given in Table 48 '+ Three wésks aft§r

treatment, the shoots were clippsd at ground level, weighed gnd

Eluted, The Lnderground Fraction was washed-and acveensde. Tha
#l2-dry wagghts of the latter and the number of nutgrase tubess por

treatnont are given in Table 48 -+




JASLE 48 ¢ INFLUENCE OF INCREASING PERIDOS OF
INSOLATION OF NUTGRASS PLANTS,
NUMBER AND WEYGHT OF AERIAL AKD
UNDERGROUND FRACTION:

TIDN
BEUEQPDSURE SHOCTS AIR-DRY TUBER
NUMBER GREEN YEICHT NURBER: .

WEIGHT  DRDERGROUND

0 fignutes

Aeriel growth was edversgly éfféctsd by the duratio

exposura to the sun.  The lack of teplication, houeves dinlais

valus of the results obtadned in this teshs An sxposyre-feri

excaeding 2 houts, markedly influsncad tha'fifal stew usight;

tnderground .fraction. . - Tuber numbe:

odeniling 60 minuten, It must Pe- concedsd thab nozmal mid-simidr

tomparaturas are hiqhntmhose axperianced during the ubovs, oo

The.results confizm that an exposure of & hours. is ‘Inadsquate %o achisve::

*-permenent desiccation of the plant. ~ .In this test, hauavst) the st

#lonts uere Topeatediy rotated, thus snsuring complets exposufu; e

sitvated not usually ancounterad in the Pisld, To ebtempt nutgrass .

cefittol by means of ipsolation would therafore requirs exposurs

Periods langar then & hours




CHAPTER X.

COMPETITION STUDIES

Interast centzas on whether or not the marked grawth supprostic
of the crop,coipeting uith nutgrass under field conditions,is caused’by
s poseible ascretion; based on some antagonism of undsrine:f origin fram
the undezground syatem of nutgrass, or whsther the dynptomology of: robarin
grouth, end attendant viaual falisr deficiencies are stbsloutibla o,

produced by

tactors such as plant futrisnts and water. In & effort tasxlain the.

sannar oF this conpetitive action, s humber of studies Wers ‘cbnditied in

into two sections, namely, Direct and Indirect Compstitichi '

£, DIRECT COMPETITION.

wnder two levels  of Fartility.

b) Respanes af sorghum and cucumber: uhdn gawn. in: the dbserice or prasen

of hitgrass under a high fertility level,

©) Respones of sorghim tu incressing plant populations-of nuty

d) Increasing nutgrase populations,
o) Hiatar consumpticn of nutgrass’and two common used speciss.

Liesgonse of meize qrown uith or without nubgrea o

The purposs of this experiment wes to study the inflisnce: of
nutgrase on the growth of maize when grown ‘in asgociation with. nutarased
o 1n the abssnce of compstition. Tun methads of planting uere bhds:,

“lopted, namely, an essuciate or competition mathad {slternate ToUs

o wsiza dnd nubgrass - Flgure(CH41  and sspapate nethod (ndize and

Migrasa separated from sach other - Figure Co.Fige,4l & 42, The triakvon

SONducted in deep fibre asbeatos trays. Far the ssparats plantirg method:

{a), o pye plagtic shesting & 2 mn thick wae insorted and ssaled in the
“0tra of each tray thus exgluding harizontal svil moistura movements
Yutgrans planta approximetely in the S - 6 leaf stago uord remayed intact

7550 "tha' piald, glipped back bo @ height of 2" end plented at the Tate of

4
00520 plants par row) per tray.




* HUTGRASS
X, CUCUMBER OR SORGHUM

-2 POLYETHELENE PARTITION

FISURE: 44 - DISTRIBUTION OF PLANTS 1N POTS FOR CﬂﬂFETILleN EXPERINENTS;
- (GRUMMER & REYER]

Cle . ROGT SYSTEMS OF THE SPECIES IR CORTALT :

FG-  BOOT SYSTEMS OF THE SPECIES SEPARATED:

$INUTORASS
A CUCURBER OR SORGHUN

wmu CHEQRIDE PARTITION . N o

"Wu‘ru DISTRIBUTION OF PLANTS IN TRAYS FOR COMPETITION EXPERIMENTS
¥ . {GRUMMER & BEYER)

RODYT SYSTEHS OF THE SPECIES I CONTACT.
ROOT SYSTEMS OF THE SPECIES SEPARKTED.
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galzs @800 Wae sown in 3 rows (10 sesta per row) per bray.

meoretitally, tha maize and nutgrass anjoyed the seme volume of aufl

spoch per Eray, dcrospantiva of tha wethed of plentings. Th-the Resosiaty

pathod (€1) ‘of planting, the maize'was eubject to direct bilstersl Hutgrass

coppstition.

Tea Pertilizer treatmente;.viz., no fertilizer (Fo, @nd Pestilizer

{f2) {1500 163’ Conpleesl/ecss applise in buo split sprilcatisha).iists
wperiapcasd ‘over the tuo planting methods, giling' the fallowing trgate

1, heenciate planting (Compstition present) - Fertilized - Ci:f]

2. fpsdciats planking (Compatitian pressit) ~ Unfartilized o Ctifw)

3, sepisreted plénting (Compatition absent). ~

1, Separated planting (Compatition sbeent)

trisl ves tarninated 41 deys efter planting of the meizes. Aerigl

snd nutgrese stems wers clipped at ghound lovel and the'reepabbide’ ori

sach tray. wera

separate

weights

famlts,

L. faize’ garminabion. .
Boa naize popule.ions per tray are-given in Table -49 snd fn’

Fopondly Table 29,

TASLE 49 ENERGENCE OF GAIZE. HEAN WUBSER PER TRAY:

JABLE 49 : EMERGENCE OF WAIZE. HEAN WUMBER FED EZ.

£R_pLANTING
HeaEnTs | S ACTER PLANTINE iy

< F
-a
~F.
=0




ize acd rutorass

ze ir comnet

arke

~oTemnit

o Frem sutgrass
1ith nutgrass.

ion experiment:

-l




ition experiments:

b ompetition” experifient:
'rom fiukghass
ith nubgrass,
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Thers was Ao evidence of a treatment aPfect on the rapidity

wd Pipal gmergence of maize.
5, Growth uf meize and nutgrass.

Approximately 11 days after planting of the maizs, there uas
stzong avidence Of @ marked fortilizar response by both meize &nd nutoress.
furthernore, malze grun sccording to the separated plenting method

o tellsf and more vigorous than maize groun according to the associaté

sthods In the absence of Fartilizer this effact.uas ascentuatedi
sppraximataly 3 wasks after planti » o .y
folier chloresi 3 c of nitragen su..iatioch, was abastved o the;

seize grouing in associsticn with the nutgrass. ‘The atunting sftect ort the
saize plants wms particularly evident iri the abssnoe. of Ty
shova synptons wora nat evident on the maize groun without AGtgrasa
conpatition. L

3, Aacis} and plant Fracti

The green usighte of nutgrass and matze skehs together WLEN
respoctiva maize helghbs ste givam in Appendix Teble 20 .. Frash'and-ait
diy weights of maize and_rutgrase routs, as vall-as nimber:2nd” ALrzry
wights of tubrs are shown in Agpendix Teblea 06 & 308% The'fiaris. of ol
the resulte are aummarized in Table SO . Analysss of vartahca vere

ok carried out on the nunber of maiza end nubgress atemai. The dats is

fnsluded for. comparative pUTPOSes.

WEIGHTS, HEIGHTS AND NURBERS OF WAIZE AHO NUTGRASS
WEISHTS IN GHS PER TRAY,

THOLE 50 :

EL( 5 PIenting] | Calseparats Planting)
Fraction d o T Fo i
ITE Lo
bara 23 27 2
2 Hatants (Inches) 2.5 15.0 23.2
3. Stan Yaight {Grasn) 145.5 06,8 246.3
;- :nut Waight (Fresh) 53.8 132.9 11’20.4
s feot Paight (Al 22.8 24,1 10,
g (Adrdry)
" Munbers 167 82 1;5:
+ Sten gy ght (Grewn) 266.3 133.2 186,
o foat wugm {#resh) 6777 445.9 500.3
« 8ot Waight (Airdry) 428.5 249,0 289.0
- Tubar Waight {Aivdry) 69.3 50.6 48,1
- Tubier nuni 316.7. 236,00 33
“‘%Ea:m s 11.8 220.0 4332
s {Graen Ueight) ;31:5 08,7
: & 3 1143.3
NN DR
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TERACTIONS

06 mn Yeight of Wialze Stoms  2) Green Wsight of Nutgrass Steme
166.5 vs 101.8 T -7160.0 ve 203,3

F- 25 v 195.8 F- 1368 va 220.6
cxF-  BB.B Ve  58.2 CXF - 135.2 ve 140.4
. 266.2 vs 145.4 186.9 ‘vs 2663
5) Green Sten Uaights of Weize and Nuigrese combined
¢ 3266 vs 3052
Fe309.3 vs 4225
of - 2200 vs 198.7
435,27 vs 41%.8

§) Fissh Usight of Maizs Rosts. - &) Fresh Waight: of, Mutardss Aoatay
€= 1706 -ve  49.3 € - 473.1 e
Fe 89,9 vs 1301 F- 495.3
OO » 134,8 vs 46,9 CxF - 445.9
208.4 ve  §3.7 500.3

6) Fresh Root Weight of Meize and Nubtgraes combined.
€ - 644.7 vs 660.5 B

. . F-585.2 ve 720.1
1 Csf - 560.7 v 589.7
087 Y8 73l.4

Ul Alr=dry \llaight of Haizg Ratts 8) Alr-ﬂtx Ueight of i!ukgrau Ruﬂ 84
€ - 269,80 vs 350, = 02,25 va 119,73

F o 29004 ve 356.7 - ag,Ab Vs 6658
CF - 249.0 us 200.7 74413 Svs T 16:66
209.0 ve 428.4 . 110:36 s 22480

9} Atr-dry Tuber Weights. itumbeps
€w 47,35 .vs 68,53 - 231 wa
. 50,88 va §7.00 266 v8

UF L 5060 ve' 67.16 236 - ys
44,10 ve 69.90

Hsize Woighte

€8l ve 16.2
='12.5 vs 21.8

OF - 13.0 ve 12,0

N : 23.2 vs 20,5

3 The resulte were epalysed asfcomplately xa

" 3 sopd toations,

L Green ssights ofmaizs.

The affects of competition end Fortilizor and the inter~:ection

1)

ndondzed 2 x 2 Fastoriail

e a1} highly significant. The competition effect uas much moro

Sosrg 1h the fertilized trdys than in the unfertilized oreas.




2. Graen waights of nutgrass.

A1l the affscts wsre significent. The competition aFfect wes mich
pose pronaunced 3N the Fertilizer trays than in the unfertilized ones.
5. coptined_gresn weights of maize and nutprass.

Far ssch fortilizer treatment, the total weight of gresn meteslal
sidduced per brey Tameined slmost constant, irespectiVeof whethét, the. tiio.
species OF plant;;::ntad in alternats rows or separstelys . The inteps
sction effoct wes complatoly semoved by combining the welghts,: Fertils
u.{nm‘mun increased the weighte by 100%. i
4, fzush weioht of maize ronts.

A1 sffects vers highly significent. festilizer applicatiolf!
produced practically mo gFPsc\‘: when competitiow was praaant. i
5. Aiz-dry ueight of maiza zoots.

The compebition, Fertilizar snd he intevactlon Hetussh te tid
wra sl1 highly significant. -in‘the absance of compabition Fim
tho fartilizer spplication inoreasad the waight of maize’ rdote b 36 gu
pec trays. in conparison with only 6 gs in. tha prassice aF comgstttor
6. Frosh wsight of nutoress roote. - :

The competition effect uas significant.

7. ir-dry ysight of nutaress rovts.

The competition effect just reached significerice’at p= 040

Thors are indications of s fertilizer and intsractinn affecty
Jnsufficient replication to slipw firm cuncluslons L thia: regerdy

Comdined fresh root Weights of msize and ngtgrass.

Compatition had no sffect end there waa no sign of.an interactio

bstusen- competition end fertilization, The effect. of fagkilization. ves -

slgnificant at p = 0,05,
9« Bir-dry tuber weiahts.
Tha compatition affect wss significsnt ab p’= 0.05.

10, ubor nunber
The compstition effect wss rather largs but not aignificant.

I Helght of meize plants.

Oniy the Pertilizer affuct uas significent.
Tt should B noted that the presanca of competitions namsly

*ha adsaciatad plariting mathod, instead of the separata planting: aiuays

Tovtursd the geowth nf nutgress and sdvassely affected the maize-
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1t sesns that the nutgress can batter compete with maize then it can

4ith ite oun specios.

& salient featurs of. the above experiment was the Pact that the

campetition effect, svaluated in teims of green muize weight, uas fuch

sore sevare in the fartilized traye than in. the unfertilized trays.

This -suggests that whan heavy Fertilizar dressings ers applisd, ta'a

gixed pupulation of nutgrase and maize, the nutgrass is able to utilizg

4idsa nutrients more efficiently than tha maize. Oespite this

sfficisnt nutrisnt uptake by the nutgrase, it will ba noted. that._in g

sioserics or absence of nubgrass compstition, the serisl ‘grobik:of MEiZs.

wes incressed epproximately 3 times as & result of the spplicati

In other words; the

fortilizer., aPfect of 1840 0

o large extent ofFsst. by altering the Aubrient statis 56 the okl

dhove results sre applicable to conditions whére:wmaize ie:gr

competition with clipped, well devglopsd nitgrass plants.

12. Compstition and nutrisot vemoval.
Composite air-dry herbepe samples ‘of :inaize: and futorasa. e

in Tehls S1-:

TRBLE 51 : GHERICAL CURPOSITION OF MAIZE ANO NUTERAS!

PLANT FRACTION PROTEIN PHOSPHORUS CALc’tgum
% o :

HAIZE
hssaciate - Fo

Separata - Fo g-zg
TGRS :
Associate ~

o e o

CESEEY

- 0,48
.40
0,52

Separate -
; -~ Fl 0.14 0,46 8,18,

Fertflizer applicetions incresesd the proteincofitent of .tho

fubgrass irrespective of the method of planting, MaiZe, dn the nther
1Ir-the case'of the -

Fand,showed na respanse to ferbilizer dressingss’

in protein cohtent of the maize

Rssgeiste planting msthod, the-Teduction

hosphiazug. conitent:

°0uld b asorihed to active N uptake by the nutgrass.

OF 88120 and nutgrass appeared ba increase alightly, shile calion

r treatments The

S9ntent appeared to decrease as a Fesult of Fertilize

#sh conbent shoued no positive trends
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tition betwgen nutgrass and indi Srops.

The influence of nutgrass on the grouth of tus test crope, sorghin

it bera, ues investigated rere mainteined at a high

Jousl to axclute any possible inter species compstition. Larga poly-

aitytane pots dividad by means of ueldsd polyethylens central partitions,

yers used.  Each pot was divided into tws completely separated agual.

porée.  The method of planting is similar to that describved by Grlimner, :

(1960) remely, associate plenting, uhere nutgrase snd indiceter hrep dfe:

planted within each side of the wall (Figure d:3b)ed. that .tant  coi paeit n:

ja-possible and the identical nutgrass and indicetor tibps sre plants

ssperately on sach side of the wall (Figure'4ds ) b that.na récs

bl

tition is

£ach was Pilled with the! sais Yeloht’:

of washad- river sand and planted to indi ctup and

sccotding to the pettern shoun in Figure 44, thus-piving-4 trastments:

PLANTING BETHOD CORPARTENT A
A Separats planting - No | 10 Cicumbars

congistitions
B, Associste planting - 5 Custibers +. §
“competition. Nutgrass

Separete plenting - Mo | 10°Sorghun 1 uutéraas

cospatition
0. fissociate planting - 5§ Sorghum + Autgregst 5 Sorghum +.5
Campstition. | nutgrasst

€. Separate planting - .
Dividing well psrforated | 10 Cucumbers 15 nutgrads

In the .cose of Treatment E, the nutgrass and cucumbers;ware

soparatad by means of m perforated dividing wsll; thus axcluding dizect

wkrieat
™0t competition but pezmitting exchange of "Send salutionsi In tm:r

trestment, tha nutgress population was increased o 15 plants Fer oo

Brthent,  Treatments were 7eplicatsd 5 timés. The pots uers kept

in the g1 Fertilizer ( Supra) wes applied-to all’

Wpartments at the rabe of G.2gns, 5 ome and L ga per, compartment

4%Ys, 7 deye and 14 days aPter planting, respectively. Tap vater

. 3pp15ad daily ot @ constant rate
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porisl growth was clippad 27 days after planting and the undep-

ound fractions weshed and soparated end usighed 2 daya lstar. fh

seighte of aevial and ndarground fractions ere given in Appsndix Teble 51

28,8 The moae-gresn weights are shown in Table 52, The eerial weights. '

of both compertmenta £n respect of indicator crop as well as For nutgrags,

ware bilked tagsther Por purposes of statistical aralysis:

fesctions consisted of indicator orop + nutgrasa for sach treabmant.

TRBLE 52 3 mERN GREEN WEIGHTS OF INDECATOR CROD AND
NUTGRASS IN GRAMS PER POT,

TREATHENT AERIAL FRAGTION | - UNDERGROUND. FRACTION
IADICATOR CROR

:  RUTGRASS

- 18066
L0598

Results

gecause of the largsr nutprass popllatiod in Treathent €y BLRiGt

compariadns batwesn this ang the t nts. a3 BB

wssisle, Tha vesults are ipcludsd Por-comparatiVe puipesss.’

Bsight of aerial fractions - Cucumbeps and Sarghuds

There were ne significant differsacee bebwsen ‘the treatmentd, iz

Aan6'8 and T and D,

feight of serial fractions - nutgrags,

#ufgrags growth was not significantly affacted by tha. athod: "'i g

Planting or the competing indicatar crop.

Tobal Underground fragtion

Trestments A and B (cupuiber and nubgrass) did put differ

SiMFicantly from each other, Teeatments C and O-(sorghum.and nutgrasa)

#1s9 ‘shoued no significant differsnces.

From the sliovs results it would sppear that, provided a‘high

Melont lovsl 1g maintainad, the competitive effects of nutgrass cad be

Ytely countaracted. Undor the sbove circumstances, both cucusber and

**un appeszed to be unaffeotsd by @ high nutgresa populstian.




asrial grouth wae clippsd 27 days aftev planting and the undar-

pound frections washed and separabed and weighed 2 daye later. Tho

wsighta of aerisl and undergzound Fractions are given in Appsndix Table 3t

o mopn-gresn usights are shoun in Tabls 52 , The asxisl vaights

5,EC T
of both compartmenbs in respect of indicator crop as well.as fur riutyrass,

wsro bulked together for purposes of stutistical anelyss

frackions consisted 4F indicator rrop + nutgkase for each treatherts

TABLE. 52 ¢ MEAN GREEN WEIGHTS OF INDICATOR .CROP AND-
HUTGRASS IN GRAWS PER PGT.

A

ERIAL FRACTION

TREATHENT
: TNDICATOR CROP:
CUCUMBERS N NUTGH
42,86
48,74
41,06

Results S

Bécause of the larper nutgrass pagpuletion in’ Tesatment E; sk

Esight of aerial fractions - and _Sorghum.

There were no significant differences betwsen 'the ‘trestaentsy \‘ylik‘

Aend 8 and € and D.

Soight of aersel fractions ~ nut

Hiutgrase grouth was not significantly affected by the methad

flenting or the competing indicator-crops

Toka) undsrgy wund_fraction

Treatmente & and B {cucumber and nutgrags) did’ hot diffsr

HentPicantly rom mach othew. Treatments C and D (sorghum and mutorass)

® showad no significant differsnces.

From the abave results it would eppear thet, provided s high
ase cén be

ME2iont Jevel is maintainad, the campetitive effects of nutgr

1083y cquntractads Undar the above cizcmstances, both cucumbesend

“Uthun appeaed to be unafFected by a high nutgeess population.




nuigrass } QEown with Sorghum,

To establish the peek level of compstition betwssn nutgrese and
4 teat oTop groun under 3 moderate Fertility level, inoressing
populetions of nutgrass wars planted, togathor uith a constant sorghum
sopulations SoTghum ues eoun in lerge polyathylans pots in the prassnce
2o sbsence oF increasing nutgress populstions. The lsttes renged-from
3 ~ 20 tubars per half pot. The pote were sub-divided by means.of
salyothylens ualle, & sorghum sesdlings uers rstained in ssch.sube
siuided section. Inrsesing nubgress populstions wers plantsd in only
one half of each pot. Each pot.tharefore contsined a Cantrol ereatmont
for the corghune Each pot Teceived 1 gn of complesel per aubkedction
4 days after planting., Eech treatment ums replicated 4 timpé, Sots usta
Yept 40 the glasshouss and tha herbage clipped 6 weeks arter u:mﬁvig
The gresn waights of nutgrasa end sorghun are given. in Appendix’ fabié“:
fho corresponding mean values are presentsd in Teble 53 & .

TASLE 53 , GREEN WEIGHT OF SOAGHUN HERBAGE GROUN. WITH AND
WYTHOUT SUTGRASS COMPETITION . GRANS BER OOT.

o WLTHOUT RUTGRASS COUFETETAON » SRS ool

TREATMENT [___ U ZeHT OF SORGHUM VEICHT OF .

PER HALF POT uITH NUTERASS HO NUTGRASS. NUTERASS
L. 3 Tubers 5:62. 21.8 17.07

6o 3,02 24,0 L RLL3E
S ow 1.80 23.0 22,17
o1 178 23,470 | < 290l
G 1,20 23.9 28,10

L5 1.56 . - .06

Weights of sarghum groun in tha sbssnce of nubgrass competition (Mo

ftgrobe) uare excluded From the enalysis.
The groen asrial weight af nutgrags inoreased significently with
inossssed ratas of planting up to 15 tubsrs per pat. A Fuzther inczessc:
20 kubers per pot did ot influence the exial grouth of nutgraess
The green weight of sorghum stems uere significantly decresssd
¥ith @1 dnoreased nutgrass planting deneity. Incressing tha nutgrase

WBSE population fzom 3 %o 12 decressed tho ueight of gorghum from 5.62

L8 per pot. A further increase in the aumber of tubers to 20 per

Pat,

1 UsGrsased ths weight of sorghum by 0.55, uhich was not signiFicanty
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ndor nodarate Vertility levels; nubgrass was able to tolsrate sevare.
iyire species competition. The grouth of sorghum however wes merkedly
satioad by increaced compatition Fron nutgrass. The impartent role
o puteient supply undsr theso highiy compstitive conditinns ie bosne cut
4y the sssults obteinsd in the sxporiment. :
«j 1ersvsing nutarass populations.
increasing populations of sprouted nutgress tubsts were plﬁntad
in clay prts {18 cms in diameter) Filled uith a soil mixture (aqual‘parta :
of qashed river sand end Sethal send loam). Hutgrass.papulations’séng T

tron't b0 24 plents pst pot, end sach trsatment uas: replicetad Hnsde Eimee.

fots were kept in the h fasial end

harvasted and 6 woske after planti er-u.y

per pot) For sech fractign are given in Appandix Table 33 anfiEhg
values presented in Tabla 54 E
TABLES4 ' INFLUENCE OF AQRULATION DERsiTY Ot me

§ GROWTH OF RUTGRASS.{GRAMS PER. POTY. ¢

TUBERS  PER AIR-DRY WEIGHT OF NUMBER."OF
ot AERIAL TUBERS
1 0,31
2 0,70
4 0.87
] 0499
16 1,84
24 1.32
L.8.8 o 0.84 ..

Inproased dsnsity of plenting tp bo-16 plants per pety "
significantly thereased the total number of tubars produisd per Dct,-

sfter uhioh the sets of inctedse appssrad to fell. The Mumber ot bubsrel

Produced per plant wes 10465 S¢By Ba2, 437, 4.4, snd 3.2 pat Put contﬁin— i

91, 2, 4, 8, 16 and 24 plants Tespectively.

The underground weights incraased up to 16 plants per fob, at which
stge thy naximun weight had apparently ben cealissd. The ale-dry
SSights of nutgress revaalsd a very sinilar type of response to thet of

the undsrground weightas
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tho resulta conPirm tho obility of nutgrass to tolersto sevate fitsn
pucios conpetitions  UNila tho tubor population par plont dacrensed, the

tatal tuber ion per pot with lations of

tgrass plants. lUbare 24 tubers wors planted in e pat (15 om diamstor)y

4 total of 77 tubsrs wore Tomaved after @ growing pariod of € veeks dubing,

Jurch to April. Dospito shostar day Lengths and roduced tampsratire

Thora tosults confirm tho finding of Rahn et ol. (1962).

5) bater_Consumption. . )

Sotes and nuttient uptako aro buo factors which fnfliehsa plank’

(s) Vater consumntion of threo waod. spocice i

jun “Under- w5 16V
fortility, i :

Tho wstor consumption of thiros woed speciesy nenely,: AUbEEESE

{ndica and Tagates minuta wes Snvestigatod in a pot oxperindnt.. .Tho

tomplusal por acre spplied at planting (Fo and.Fi)i:

Large polyethylane buckets, 24 cms in diamster X 20:-cme highiwera

fillad with sdil romovaed from & T Gthor Sponios grasslandiatl

fonkenwald, - Tho aoil was brought ta fisld ctpacity.. Young esed soadlibed

whtained in the fiold and sprautad nutgrass tubers uere planted st the Tate

of 12 por bueket on 20/12/16. Each trotment. (3 uced spssies ¥ 2:lsvals b

fortility) wms roplicatod 4 times ond errsnged &t random in the opan airi’

of pach

% Whplanod control wes inciuded in ssch replicete. Tho weight
Wekot was rocordod on o spring belence and Faised deily bo'e conetent. laval,
¥ Suloulabad valumo of wator based on the recerdod Fainfall, foligutng esch:. -
Postpitation,uss ingluded in tho total water consupption For sach bucket:

Bitfall uas rocordod an o rain-geuge situsted faxt to tha oxperinant.

%541y 5nd aecumidative witer.consunption For sah uoad specise and the

0retional 100808 Fram the control trastmonts ars gived in Appendix Tebla

R Teble 55, and

The monn scmeonal weter consumpbion de given in

Qg
"Phitally prosentad in Figura 45.
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The trial was terminstsd 12 weeks after plentirig, ead stems
sre olippod ot groung leval and the Toots romavad snd wssheds - Therair
4y volghts Of steme and raots sre’given in Appendix Table 35 and the means
i able 56+ The data heve buen anslyesd according Go e faotorisldesign:

un shlch the unplantsd controls have ben xcluded, i

During the initial experimental stages, the growth of Elsusinn bk
possy specially on-bhe unfeTtilized bucksts. The Ssne synptons, but™ ;

« lose mATKed dbgrae, weTe reveslsd by tha nutgrase. Srouth:f Tagek

fosever e vigofods end Unaffected throughout the: trials

WBLE 55, L WEAN SEASONAL UatE conSumpTioh ¢ THRet: U
. SPECIES IN_LBS PEA BUCKET,

Yead Spacies

1. Mutgrass " = 44:83 | L:8.D For Used Spectesi
2, . Eleusirs =~ 40,27 B
3, Tagstes - 58.13 $ =(0.05)="3.5¢

fergilizer

1. Yo fertilizer 52,17
2, Fertilizer 57471

Furtilizer x Weed Speciss.

ELEUSiNE

Ho fertilizer
Fartilizor

soneumption by 20 ibs per bucket on the average, Tha areanz nP esmnzar ,

P2 bugkat being ahaun by Tegstes, snd the avollest otfact uiz 1571133 gor.

Sckak by ‘tha el grass, The Lntaraction vas eigniricant: . Tho pattern

of yatap consumptioh for Iaqstes differed from that of g_]mu_ snd nutgraaa "
(Figure 45),
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AL MEAN AIR-DRY WEICHT OF WEED STEMS IN CAAMS

BLE 56
PER BUCKET.

vesd Species
1, Mutgress = 7.3
2. Elausing - 64,2
3, Tagetss. - 69,0

fartitizet

1, fertilizer 5.8
7. Fertilizer 84,9

Fortilizer % Wwed Species.

_ELEUSINE

53.2
83,3

Ne fartilizer
fertilizer

IBLE S5 3B.meAN SYRCDRY WETGHT OF AOGTS 1 GhS PER BUCK
Useg Spapiss : L.5:D for Déad Speei
4.08)=" 9,55

L.
2
3 TYagetes

Hutgress

£leusine

Fertilizer,

1, Ho. Pertilizer
2. Fertilizér

fartilizer x Wesd ;
' ELEUSTNE

Ho Fortirizar

Fartilizer | 8.0 T S 0 Y

Feitiiisar uas the anly Facter uhich significantly ifluance

sitvdy waight of tha wesd stame, ALL the Ued dpec

wtly Frgin ane shother. in vespéct of it dry weigts of Toot materisl,

The T8spONEG.

Migrass producing the highest and Tagstss the lousst.

fertilizar treatment was much lavgef in the case of nubgrass (3L grérd

WE butkat) than in the ese of Elausine end Tegetes. The:total aiz-dy..

#lant wgight (stema ang poots) of nutgress des Wigher. than that of

[
Hawning aind Taget
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cqpy mter -of three weed snecits graun with maize

Tho conparative vatsr upteke of hree principsl ueed spacies ,
gréun in conjunction with maize was investigated in & glasshouse
axgorinent. Libersl uater end nutrisnt levels in the buckets wers
peintainad thecushouts the duretion of the trial.
Uhite polythene buckebs 24 cme diameter and 28 oms high, usve
fslled uith @ uriPoru volums of Frankenuald soil. Ths sail uas Brolght
b0 field capacity. :

Young seedlings of Tagates minuta, o Elwwainy indice or -

sprolted nutgrase tubers were planted in amch.bucket, togdthbr with
selzs (SAG) thinning out o six wesd plants and aix meize. plentd par:
fuckets AIL buokets received the equivalent P 1600' lhs per acre ks
Conplesal Supra priar to planting, ‘14/1/65. & sacond Fa

trestaent equivalsnt to 3000 1bs pex acte Complesal wes: fiade:36 deys -
later uhen the maize plants revealed incipient deficfienty ayppting
Troatnents were replicsted S times. The 15 bugkets ware glegsd At
wendon in the glesshouse. The wedght of each: bubkat yas: recarded.
drily on a spring balance and relssd £ a cérstent leval.. DALY
ster consumption was caloulatsd and the sesulte based an e ot
of ¥is § roplications are shoun In Appendix Table 38" nd:Figedsy

tator consumption Foi the thres trestments is. glven. in Teble 87,

wads wers clipped at ground leval. Gresn and air-dvy beighte:f
the: various plant Practicns are given in Appéndix Table 37 andl: ‘the' mean;
inTeble §7 , Ae esparation of $he neize and ueed foots wad not
bassible, frash and sio-dry sost wedshts referto the conbinsd usights’
9 tho weed and maize, Thess resulte ere inciuded in Agpandix . .>
Teble 37,

Using the maizs as en indicatar of competition, -the affest of
He Uand spaciss .wee Elevaing i Nutgress T Tagetes. . Aeridl growth
OF Tagates wes poor, Eleusine greu very vigorously, forming @ denae.
00Dy oyer the soil surface. Nutgrass tended to produce long leavad
0 oontrast b the sharter upright forme nosmally producsd under Fisld
itians, (See Figura 47).

A
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FIGURE 473

Moisture studies,
ond 3 weed specise.

Growth of maize
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the “energence of the inflofascence of thn thres weed specias
s followss=
Hutgrass 26 daye after planting

Eleusine 33 " "

Tegstes s " " "

FABLE - 57 3 WEAN WATER CONSUMPTION AND WEIGHTS
F 3 WEED SPECIES GROUN IN
COMPETITION WITH MAIZE.

PLANT FRACTION WEED SPECIES
UTGRASS | TAGETES | ELEUSINE

1, Wbt conumptien s |7 72,84
30 Lbe pee biuckst ! .

2, Reize ~ grean weight 14,58 -1.16.75
of ‘gbema, 028 per g
bickst.

1, isdze’ - air-dey wsight
of -steis, Owe per
tuckets

4, Ysods' - green weight
of stéms, ozs per
buckat,

§ Hasde « sir-dry ueight
of stems, gu per
buiket,

6 Bafze % wead TOOtY -aits]
dry walght, gms par
bucket,

7. lze + wesd stems ~air
dty wefght, g per
buckst.
B faize 4-used combined |133.72
stoms + Foots . Aif-diy
“~seight; e per bucketd
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agLE 58 @ . CHEMICAL COMPOSITION AND WEIGHT OF NUTRIEWT

REWOVED BY 3 WEED SOECIES. (GRANS x 100!

PLANT FRAGTION PROTEIN PHOSPHORUS.
# UETGHT % WEIGHT

jutgease + Maize

v 1, Maize stems 0.8 | 4B6.000 0.19
2, Nutgraes stams 12.4 | 297,352 0.25
3, Ragts 5.2 1 356,544 g

Total 1115,896

glausing + Maize

1. fiaize steme 9.8 | 274.588 0.28
2, EiBusine stams 1,2 669,994 Be27
3, Roots 3o4 ) 128,724 010

Totel 1073,696.

Ingstgs + Haizs :
1.-faize steme 14.0 | 600,32 .25
2, Tagstes ‘stens 6.8 89626 0,43
5, foots 13.6 | 673:202 .07

Total i 1363,636 |- :

The parcentage protein.of ths meize groun. in;

the highost parcent of protein, ~This appliad: to bath stens ey

Yhe highest yatght 6f protein-uss faund in hoth the gkems and rédte

® alze groning: in compebition witn. Tageted, the Lowsst welgbt ot

Proteln {n maize grawing in compotition with Eleusing; uith:nutgeas

being intermediary. . K .

- Phaspharus uptaka by the maize stéms growing in competition with

Tagatea waw- greater. than thet shipzbet by the' wsss otéma, Totel watght

9f phosphorus in the maize stsme, howsve:; was highest With maize ..

Srouing in gompetition with: Tagate




The Tesults of the trial may be summarized s follawst-
1, Iotel watsr gonsumption.

There were flo eigniffcent differences emong the three treatments.
in general, the total water lost Fram each bucket remsined & onstent,
isrospective of the weed which was competing with the maize,

4, - Gresn.end alr-dry weights of maire stems,
flaize compating with Eleusine indics produced & axgn:.rxcann{/

1dist veight of maize stems then meize growing with hutgrese ot Tagatss
stnutae o

5. ‘gresn_snd atedry weiants of weed stops:

/11 weads diffared significantly Fioh onp spobhers  Elsieing

sroduced tha lergest and Tegetes the smallest.
& fir-dry yeight of roote (maize + yeeds).'
The combined Toot weights of maize * rutgreds wes signiﬂ.umtly
higher then the weights of maive plis sach of the sorrespending ues
spacisss :

% Combined air-dry steme or stems + zdots of maize maads. B

Thisre was evidence af a cohstant factor pez‘ buckat,

6 fomparative competition of the wesd specige’
Eleusine was responsible far the lawest maize yield, but: px}udwé& X

the highest eerial stem woight. Since the total water cansumption

retitned ‘@ ~ansbant, the miidence would etrongly indicets thab tleusine
e, under oppimum nuttient conditions, Ut1lize, withdraw or prohihit’
the upteke of thess nutrisnts by the meize uhich, dn. turn, might
influance directly op indirectly the Uptake of roisburs’ by this ceopy
8 4 sinilar population level, nemely, & plants por bugkst, nutaragse’
6 ot wompsts as actively with the maize s did Elsusine.

Sumary of Direct Compstitien Studics.

& sorias of exparimsnts uers condustad bo establish the influsnce
° hutgrass on the growth and development af 2 sumber. af teet grops.

Various techniguse ware emsloyed ta investigate the neturs of the

SWPatitior, The results revealed Ehet nutrsent compstitiaft uas of

Pribety inportance. Whare Aiberel eppliptions of nutrionts (prasumabily,

Mitrogen) were made, Wre=ngdsmmcoest nutgress tid ot exe

0. Bley Gecwth,

ot @ supprassive
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1ha offoots OF competition could thus be expleined in terms of nutridnt

stion (Welbank 1960).

conpet.

Tatal water uptake by he nutgress in both moistise studice wes

& significantly highet thah thet of the othar tws wesd epacise. In Beth

pisture studies, hovever, it was evident that tha underground waidhts'of

aatgrase wera comparatively heavier than thoss of the buc waed spevisd

. INDIRECT COMPETITION.

The experimentel data presented in this sectich Fefer to

inusatigations of. the possible role of toxic substances ,producsd by ..l

staBtiity und Frasly Guaila s n

the soil eolution.

The yzswlte of e nunber of laboratory snd glasshiouss tasts. have

ban from the int. oF grouth raspt ¥ aelosted indicato

crops in Lerms of garmination, oot snd sten alungatxon and a.,& ing

The ohjact of these atudioe was fict ta 1dant1f‘y, b £, sstwuah [t

presont and deteitahle in mactoquiantities.

1. Growsh rocubatora in the tubera.

Field ohasruations have seveslad that ssedling ambrgdm:a of - ‘moat

crops, sepecially maize and sorghum, when gomn in nutgrass in?satad aitss;

Delayed or poor garminetion

s sevarely’ sffected eftor omakbgenady’ =

SOipied with a retarded fnitinl groyth and jacipient nutrient deficiancy |
fo clarify this problei, the sesds of three -

amenm: ars nosmally evident.
wete

STUp8/acun. i1t the pressnce {+ T) and abssnca (-T) of putgrass tubera; and

3 fncreasing intervels after the nutgiass tubers had been planteds

Golvanissd trays, sbproximstaly If dncties desp, pers filisd uith

®ehed river sand and planted to unsprouted nutgrass tubers.




Ihe labtar were planted st danslty rates uhich ensured thorough blarket
covering ukf the sand sutfecas Tubere uere covered with a 3 layer af
oend efter planting, The geed wpu 8aun en this sand layer. and Govered:
for soch treatmentyotplantad nutgrasa trays sefved ee conbrol, 'The
nusber of bubsza per tray varied in mach test.  Faur datas hé;aaidir’m‘;
yoie ed in sach best, nemely, sinultenesus {orop + nutgrase}. snd’ thres
staggere® planting times. After souing, the treys sere kbt dn the
isborataty an benches end coverad with traheparsit polsthis ;

until emergences

Seedlings were

e sand susface: Seodiing stm Lenigthe usre.nessured:aTt

or hypocotyl and, the respective ‘bess: - Ugights Tafer ta gres

Thres expariments were carried out.

The t-test Por unequel-samplee (+1 v -

for a1l thres tests.
Test 1,

Usight o tubars per trey was ROt comunt. The Lrays ubse’
uniformly saversd with nutgrass - Two rous of mngnum (12 gsdds par nm)
&0 2 ous of sunflowsr (12 sseds per rou) uers seun'in sadh my, “utth
ant wlthout nutgrasq tubers gs follousi- :

1 - 0 days efter planting of nutgress bubsra«

el n »

U4 ® "
Wog n "
Nean rotes pf emergence, ssadling stem length and welghts are

sl¥en in Table 89 -
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NEAN LENGTHS ANO WETGHTS OF SORGWUM AND

SUNFLOWER STENS

[t
G¥s AFTER

TUBERS PLANTES

SCYING
CcREP

SORGHUM
" DAYS AFTER

TENGTHS (C8)

i

|GERKINATED/RI

WETER] BeR
s3Ew.(61S)

1

=L

mi

j )

4,86
4,28
9.18
6437

2.75%

2,77 |12
76208 ] 7
5.3508 1 9

SUNFL

DUER

18 7 8.94 | 5.85% |10
oo [ 2,27 | 7/06* | 115
urd 1 1587 { 17,5188 | 9.0
W6 E] 14,30 | 9,25% | &5

oot 2.

tavordad in this teet.

e "

I « 0 days sfter
13 - Ldmy

111~ 2 days "

40 qrams of btubers uers planted per tray. 5 Tous of sopghun’

of emergence, -seedling sten langth and wefoht are-gfven 16

& rous of each indfcator crop wera Tarvestel
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ST CENGT T8

28D

MINATED.
3RD

UEIGHT

INCHS

4T,

a1

4T,

=T 4T — =T

10, 91% -
Jigr. 3¢ B
8,584 -

2,524 11,7 5,874 18l

S =119,2.
IO e 7
- 8,8

20,6
+38,04
2.0
20,5

28,5 0.08¢} 0.060
6.679| ‘6,054
veaz2] o o713
a.049|. 0.075

SUNFLOWER

I
11

v 4

11.21
8.1l
10,29

3.08

9,10%
4,76%
9.7509
B4l

13,82
14,73
14,53

9.44

12.16%
11,25%
14,83

15.63% —

12,0
1x.8
7.0
5.4

12.8) -12.0

.4} 12.D
12,00 7.6
11.6] . 9.6

x

NURBER_OF DAYS AFTER GERRINATION FOR RECORDING STEM LENGTH

SUNFLDUER

2

[
ND_GERMINATION

g
12




Test 3o

175 grems of tubers usre planted per tray, 5 rous of sorghum (1§ seeds

pet. rou) and § rous of maize ( 10 ceeds per rou) were.seun in each tray

yith an without nutgrass tubers, s follos.

1 - 0 days after planting of nutgreea tubers

m-l "

" “ "W "

fr-2

Wes noo " “ oo "

flesns seedling etem lengthe are given in Table .

TABLE 62 : MEAN LENGTHS AND WEIGHTS OF SORGHUN. AND MNIZE.
STEMS .

¥

SORGHUM
ond arrin LENSTH (chs)
- PLANTING = -

8.36 | B.B5 NuS
7.04 | 6,83 N.5
6,10 | 7.08%
6435 | 2.97%

won oo

BAIZE

13,14 12,95 N.S
13.05 N10.65 N.S
11,45 J11.19 N.8
12,39 312,51 N.S

oo

The resulte obtained .n the three tiste, tavaul & uarte&n trand;

shich may be. sumnarieed as.followes~

1) bats of_emergence.
Planting of eorghum and sunflower tugaehar utth o rass. Lubske

(0 end 2 days) eppeured to stimulate the smecgence raté of huth norghtwn

a8 sunPlowsr. iWhen eowing was delayad, » ¢ days after the nutgmaa

berg had been planted, & reverso bshavieur pattern ues nvi.dant,

femaly & retapdation of sunflowsr and sorghum germination. The. Fined

Minbar of gamsdlinge to emerge in & oot vas rot

ticted by the nutgrass.

%) Length of seediing.

Seadling length of enrghun and sunflouer recorded, sither during the

8%00ing poriod o after clipping, wes clossly releted to the methed

ghun end sunfloust seedlings

W tiis of ‘wseding, The Final langth of sor!




sowr @il nubgrass: (@ and. I daye) were longsr than. seedlings. grow
in-the wbsence of: nutgrass. Oslayed: sseding: with nutgrase: caused:
« giouth. sUpPESSSION of sorghun and: sunflawer, partfoularly inTesk .
T

Thie: degree of stimuletion or inhikiition appears: bo.bel”
selabads ko the nubgress. tubsr planting density. The:sost mannu}:ﬁud

follcusd; by Tew L. Fesponse i Teat 3 das: no ¢ary pradduncsi

B to b

i Toat T

3y, Magaht o smediings.-

trestmant. cesponse

2, Aqueous axbracts and: of_plant: naterial.

T thre: aurly arvbey . thes sxbradtin wand

cutting’ the: plant’ meterisL frte §7.o £

tlending known: of i

10w Praqisency: rixar: For & pariid of 0 mEnuEasl. T

ot sxtracts ac produced; were applied: ot

patrd. dishes FilEect witiv sende: Thie:

2% "Aqyecuy extracta™,

This: sgoont: serdiss: of taata- wiaees ourdbcted: WER aquississ Hompe:

genstye. preparad: i e Janke: and: Kunkal Turex Humsgenigery Whmgmtéﬂ

e blended: fap approximetely 3-— 4 winutds uith’ distilied vatory

Flltspad: througl chasse. cloth and: sorgenad: For-inttbltary propErtis.
The: Homogenates: yere: applied to: severel indicates ciape graun S AgLT
Hlahae Lnesisaton ot 20%. Seechivg longbhe sve gluan fn ot Thite.
perimental series. s rafertr. .o ¥ "SgUEoUs homogehates. Ikl

U xbratt tusby, bap uett. e pplied s ¥ control uitle fOIf e

homgenaty festsdistilled: uaten wse Ggeds To avold: degratationt e
R
eronter. " Eracta. and: howog werd. stored-ad B¢

i .




uith the exception of "Agusous Extract Tast 2§ the evperimental data of
the series af ih. thte chepter,

peve not been. Includsd in the hppendix.’ Statistical enelysis of the.date
nes niot been undertaken. een valuss hove bsen presented.throughiout’

2.(a) Aqusous extrdcts,
the series coneisted of € tests which wers dosigned tu. satatiish

the. degree of prouth inhibition exsroised by extractd of nutgrage of éertaln .

indicator crops. It wde nocessary to screen varitus. conaentrétions af
mitgraes extracte and compste the influsnce of such axtrants Witk Hids
of thor ‘iead species; f.e. Corotundus, Eleuéine indice, a:cw, ussay, both
sirlsl snd undergrouns Fractions. In mn ePfort to obtain @ SsnBiEiye
rasponse to the sxtracts, a lergs number of test ctope Werd xa;-i;)
txtracts prepered from bath washed and unisshed plant metarial were sls

conpazeds

Jast 1.

Concentretad wates oxtiects (SU) of Fesshly hervisted ntgsase
kbers, toote and stem wsre applisd to the sedts of 4 toat crops placad ens;

Mlter paper in gernineting traye. The pH of the exbracts uere 8

Falloyss-
Roots ~ 6,38
Steme - 5.35
Tubers - 4.30
The extracte were stored in dack bottles st 5°C-end appiied to. thy

8 tont orop seads 4 days sfter preperstion. 50 seeds of maiza snd

%nflowas and 100 seeds of sorghum wers planted in sech germinating tray.

e Filter paper was saturated with sach respective slurry and tz‘gﬂi-ﬂal‘g

taatnerite yore replicated 4 times. The trested seed uas covered,snd

Placed in & gark gezminating chamber maintedned at 20° (16 hours) and
3% (6 tousa).




Top weter Was Applisd i the controle and to the treated trays. An
apsossmient of seadling oTouth wet  aade . 6 daye sPter plantingi The
soan retinga of 4 replications ave pluen in Jeble 63 & & deys attior

slanting, the smdlinge ware clipped st the stem tag. 25 Saedlings

eslsctad at random fTom each tray wara measured. ' The foeolty ore giv‘an’
in-Appendix Table 38 and ths means in Tebls f4 . .
fasutta: A

TABLE 63 ¢ ;NFLUENEE 0F NUTGRASS EXTRACTS ON THE GROUTH 0 -

TEST CROPS. RATING OF $EEOLINGS - MERNS PEE 4
REPLICATIONS

| mpize |

TRBLE 54 ~ ¢. "INFLUENCE GF. NUTGRASS EX]'RADTS ﬂN TKE GERMINAT DI
AND STEM LENGTHS OF 3 TEST CROPS. LENETH’ I CIIIS

Tizana pez Renl

NATZE SORGHUR
B § Langth | e
e AT Jran,phct. Tran.] Act.
1,87 ] 71.61)89.8 | 3.30;)60,52}75¢
1.7 25,270 93.5 | 2,48 [61542
T 2,78 70,36 8845 238 2]
4,75 70,.9332_3_
8.65 .8

S8dling ot Jangths
“llongtt of Sunfloer.

M2 sxbracke producsd significsntly shortes. stems than.the.controls

Mbiracy futies snd stem extracts geve significantly shorser sunflous:
*tems thaiy the

roct axtrect.
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by Length of waize
A1l nubgrase extrécts significently affectcd growth, tubsr-and stém
erteacts being more drestic than oot extract,
c)-Length _of sarghum
affact

Trestment/vas not aighificant.

Tha variation wes vezy bighe

forcent on_of sesde (Angular Transf }

eFfect,
1)  Heize gnd sorohup  The treatment/uee not significart,

2} Suflowgz Ths root extract significantly decressed g

Tost 34

(sro-Flousring otage), C.iotundus (Flowering #tape) dnd Elausise

{rlowaring etags). Sorghum, redish dnd Hairy vatdh wets a

sand in swoll polyethylena pots. - Exbrdcts were applisd: tuice: (40

efter sesding Followsd by 50 mls % days laten]:. Tréatwénts wer

replicatad tuice, Pobs wete kept in the gldeshiolgs. !

stract wea ds followss~ e

Elausine indige stens &8
Eleusing indice yoots 6.8
vpertg geculantus stena’ 7.l
yperus paculantus ruatg - 6.3
yperus rotundus stems g.;

marua Totundls Toots

Sun 4n Teble 65 ,

TABLE g5 : INFLUENCE OF PLANT EXTRACTS: ON THE LENGTH (mcuzs}
— OF 3 TEGT CROGS.MEANS PER 2 REPLICATIONS:

TEST cRaps T satulontus Cororunaus ETeusine . |CoBtrol..
Stems | Roats |stams] Rogts | Stams ]Rocto

Sorghum Ho, Garas 22.5 22.5 | 22.8) 225 123080 2.0
Stem length - 6.2 5.68) 6.00 5.9 |- 574 6.07

21.%

g Redtah o, Carm, 24,5 22:5 | 22,0 23.0 [19.8
Sten Longth - | “zioe] 4.3 se2 [ 230 40
Faiey Votoh a, sz §.22.0 |22.0] 280 [22,0 | 220

9.64

Serm.
Stam langthr .. ,‘{ 9.08] 9,41 9.46
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Wikh the oxveption of Eleusina stem oxtracts, thers wes no masked:

sfitorence avoRY She vEFious Bxi¥acks With ragard to ihe ewergeros o Hrouk

o tho 3 indicotor crope. The inhihitory effést attrivutatle tdElsdain

otons. eppeared ta be linked with tho ol of thia pasticular a,xiran’n;

Tegh 4.

Jegb 2

Sorghufts. cusuinber, fadish ond-pass were sbin ift Germinatich tmi@

fiilod sith sterilised rives sand, st &ho Tati of 4 fous %8 seads gor

Lrbys Aéusous oxtracts of roots, and stams of grass (68 Loa

wigrasa (6 - 8 leaf atogo)dero-prapasod,” Wate Af ‘ovtisdt epplication

asights of stens sra stioun-in’ Tebld 6657

Emergance of seodlings yas hot porkadly influa

asteacte, AL1 tha test Gropd shduod- diarinet {ncreascs, In.sb

300 roeult of the addlbion. of aquesus Extrects, “withiesk exErasts

mitgress and gress cohsistentl 3 elniiatich



Nutgrass rogts (31.5%)

Nutgress stams {16.,8%)

Grass. roots (25%)

Grass stems (15.3%)

Cantrol

# NUN, = NURBER.
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Verious agueous stem snd reot extracts of nutgrass and Eleustng i

(ss6 Table 67 ) were prepared from Frashiy hervestsd pisnt meberisls

foot meberial vas divided into washed ohd nor-ilashed Fractions. Uashed

roots were immersed in tap water for = pericd of 15 mifutes, changing the
ater ofica every three minutss. The extracts. vere spplied’ to'beans; *%

seeded &t the rats of 15 seede in small P T

ysre raplicsted thiee times and the bikete placed in the ‘piasskot

Extoacts were applied at planting. (150 mle per pot)and:on thrse’con

TABLE 67 . :- 'INFLUENCE OF PLAiNT EXTRACTS ‘on STEN LENGTHS: ECWS) o
AND WEIGHTS (GRAMS) OF BEANS. MEANS PER 3 REPLICATION

UNBER
THEATMENT GERNTNATE]
1.Nutgraes ‘stems —Uiwiastied |\ 140
0
2.futgrass roots ~Unwashed 107
25,08 T
3.Nutgrese roots -Uashed - 12,3
15,0% ;
4.Eleusine stams-lnuashsd 11,3
15.0%
S«Eleusinie rovts-Unwashed
3 el
§iElousirie Toots « Washed
11,
7 Contral

vore cati of a growkh

0 geasa, &5 well as with unvashid grass atems in' respect of stem

langth, A elight Enhifition of bean stem " length ues evfdant with:

umvsshiod nubgrass oot exbracts, Ueights.per béan stam - gnnuag‘ o
Mitked treatment vatiance, but were all higher thari the controlss
Tha latter emecged mote slowly and usre censistently smaller thet tha

Being receiving extractes




Tost 8-
gten end oot axtracts conteining 4.6% of freshly harusated nutgsasd
und tor¢ (Eragrostis teP”) wara prepared and applisd to beans) ‘afirghun akd
Jusestie sogn in Tows in sterilisad river send in galvenised matal timys: <o
200 mlu of extract wers applied daily for our daye, . Each tray cofitafied
4 7ows of eash test crop. 10 bears, 10 sorghum and 15 lucsine b
qors soun por row, Lucesns, heens and sorohun, were c14ppéd ar u,'
7; B.and 9 days after sowing reepectively: Trays wsre Kept
Iboratary. The pi of esch axtract wsa'ms follousi-
Nutgrese stoms
Nutgrass rosts
Toff stoms

TePf roots
Uatar

shoun in Table 68 .  Ghem woights and léngths'are bmg:
of this 4 vows For esch test. orop : R
TABLE 68 ¢ INFLUENCE OF PLANT EXTRAGTS. OB THE STER LENG

(INCHES)- OF 3 TEST ERDPS MEANS [OF
SINGLE REPLICATE, 3

TEST CRO®

TERASS
00ts

Sarghan - to. gesninatad BEEE
tem length* 3,38

8sane - Mo, germinated w
stem dength* : Sl

tucarne ~ Nowggrminated 13.0
Stom langth* 1.07

The resulés in Teble 68 Bhow that emergsnics of the: thies Li

Crops wes not arreatdd by the pplication of tha:4 aguadiy sxerdot

Nubarass stsm and roob sxtracts appear to have slightly reduted -
sarghan coleoptile lengbh. A similar response ie revedled by thi Bag

"Ypmhyle. Lucszne shiwed no.zesponas to- treatments
Summarpy
& Tosuits pbtained in thia esries copfirmed that whereds h19h1y

Stnusntrated aqusoue extracta of nutgrass stams, roote and tubsry cetispd’

Rerked growth inhibltion of ‘& number of crop seedlings, this affact

5 Jagg when the of plent material éas reduoeds.

¢ avidenoe of & growth stimulation whan aqueclis. 7

In 3v6y21 omees, thers ua

EKitiots, supscially underground metorial, wsts spplisds




FIGURE 48: Influence of aguesus homogenstes an the
germinetion and growth uf cucumber.
A - Root, 8 - Tubers, C ~ Control,
D - Anhizome.

FIGURE 49: Influence of agueous homoganates of
nutgrass roots on the growth of cucumbers.
Nata absence of root hairs, bottom left.
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o{b) Aduseye_homagenztea.

in this particular eerise, the influence of L;psgulentus homogenetce

an the gesnination and: grawth of & number of selésted test crope was
iwestidateds  The hamogenates wer: Piltered and in certefn oases

ssntasfugod priar o the traatmsnt of the test crope.

Tost i+

Jest 2 :

sach hiuwoganats sag.as follows:
Racts 5.7

L ogenietes on the : Tibmzs - 5.7
& e ) Bhizoies 5.7
€ = Cankro

e nomogenates weEs storsd overnight and.appl

letbar were placed an Pilter psper in. etanderd. 16 om disfater:y
2,5 ale of homogendte wers applied to the Tilter pager and

wer the 9sed in sech petri dishs - & furthes Miwle ul Hamagsriate

seads Por aorghum and sucumber snd 25 essds for iz
ronovad the disealauration fram the extracts to yisld sssentiall
sslublone, -

Cucumber seedilings which had besn trsated with rnn_t hinios sriates

Sorghtm. seediings receiiving the rhizome k- seversly

Une waek after application of the hamogenates 68 seed1ings werd’.cut #id

Resiilts afe given in Tablegmed i .

Yo lengtha of stem und root messured.

@lnomogenates of
growth of cucumbarSe
hoits, batbom left.
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ThBLEGS: IHFLUENL‘E OF NUTGRASS numnrumzs on
I LENGTH (CRMS) OF TEST CROPS THE cERRIATION

Mf”;_g__—;i___ JUBER RHIZONE ROOT cONTADL

oighin
fgber germinated
funber Tetarded

sten-1sngth
Ragt 1ength

nber
%ﬂﬂarmnatsd
tunbes rotarded
Sten length
faot length

ey .
Waber garminetsd | 23
tber retarded -
Sten Length 10.13 12.66
gt dength 4.75 5.10

Root homoganatea sisasted clicufber gropth. an
thizime extracts vatarded the Grouth'SF sorghui: .The rsmaining oiheoEns!

Test 2

In an ettempt to conPizm.the grouth inhihition’ obtained i Ehe el

ceting tast (Test 1), nutgress plarits’ ing tus grauth

sdvariced Flowsring and tha lete

i permittsd to air doy For 22 héiss:  '10% homugehatss 6" th

thizonss,” tubsrs and stems ‘wers prepardd. The blended matorial ey

Plltsred but bt Gentrifiigeds

wpliad at the rata of '§ mls homogenats per dish €’ 30 cucunbex Sdods’

Per petrd dish. Each was. Teplicatad thras tities;:
The nan Langth o 20 soadiings, aalscted at Tandow Prom°sact Feplicéts:
L6 60 pax’ treatment ware recordad 1 wesk sftar applicaticn of. the

Momogenatd, Results are given in Table 70 «
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TABLE 70 ¢ INFLUENCE DF NUTGRASS #OMOGENATES. OH THE LENGTR: (Ews)
OF CUCUMBER SEEOLINGS. WEANS OF. 3 REALICATIONS
X 20 SEEDLINGS.

HOMOGENATE STEM LENGTH ROOT_LENGTH

Young Blants
Tuber
Rhizoe
Root

0ld Plants
Tubaz
Rhizome
floot

Stems
tohtrok

Uhers ‘stam hombgenates were appllied;  therd wes svidsnde of:
inhibition of cucumber sgedlings. Root homagénates hoi
produce the same level of inhibition-es. vas obtained ‘{n Tost:

meltirity of the nubgrdes did hot sppdar to Lnfluénss.the:gh

ccunber ssedling. A growth for-was hesrued

wre applied. Centrifuging or ~ - drying (4 hotre'va 22" Haliss):

fectors ‘which could possibly accéunt for the differénds’ Basus
sesults obtained in Tedt I and Test 2. :
Test 3.

The -influence af centrifugingand the péridd 8¢ pastol
weze campared in this experiment.

1% honogenates of roots, thizomes; tuberd and stams uef

for 10 minutos b 15,000 r.p.m % . in o Sorvell Superspoed Mutomatie ™.
Smtriluge, The supeimstant Liquid was decanted.  Paik oF the Homganabes ¢
Mepured from Freshiy harvested neberitl was not centeifuged.  Howoganated
Wopared ‘Fram the sir-dried material were centrifugsds Homobenates e
#torsd ovepnight mnd applied at the rate.of 5 mis per 30 clioimbere per

Potel dish, Seedlings wers neesirad 6 daye after zpplicationul

Magsnetas, . Resulte are giver in Teble 71 .




H
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TABLE 71 ¢ INFLUENCE OF NUTG /:ASS HONDGENATES ON THE
GERRINATION AND %ROWTH -OF GUCUNSERS. H
FEANS OF TOTAL GERMIKATED SEEOLINGS

HOBOGENATE

SHOOT LENGTS i OF
| RooT LengTa] B 07

GENATE

S

pir=dried Tuber

Conteifugsd Rhizome | 27
Root

Steme

Frash Tuber
Tantrifuged Rhizome
foot
Stems
fresh, Mot Cantrif?ed)

hertege Failed to influsnce srmination or gooeth.  In the abadhie af

inhibit germination or retard grauth. Thete i again svm'sncé» oF inc!

sbsial,

In this test it was cbsaived Lhat tuber hmnvgana:&a

davslopment of toct hairs and reduced tha stem Tengthi -

o5t 4

In this test the experimentel procedure wss ohanged. The humdgenates

% ot appiied bo the ungarminated seeds ag in the providus casee AUt

the senils wers germinated and stem lengths nessurad pricr tu appucat;an

Hy ot

G

“ honoganates (8) and on three subspquent dates (B) C end D) > (omopehates ¢
“ta prepared Prom Preshly hervestsd ajr-drisd (24 haurs). and oven dried

. L
% _ 1 hour) nutgrass in the Plowsring stage. The homogenates bete:

Sntrifuged and appiisd {26/1/68) to cucumber sseds, 3 replicates of 10
oo por. patrs dish. Results reflecting sten. elongstion and respentive

0% langths are given in Table 72 -
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e TABLE 72 1 INFLUENCE OF NUTCRASS HOMOGENATES ON THE
ELONGRTION OF CUCURBER STEMS AND ROOT

LENGTHS (CHS), MEANS OF 3 REPLICATIONS,

s Elongation
TRERTRENTS 7 e = S
Ais=dry mote % 0.3 { 1.5 2.6 | 8,9 1.1
3i5% 0.33 | 1.4 | 2,9 | 8.87 | 1.7 ]
puen-dry roote 5% 0.36 | 1.5 2.9° | 7.96 114
froch voote  20% 0.3 {13 | 2.5 5.6 -oies
frash Thizomea 18% 0.4 |1.3 2.5 |80y | 6B [
' fresh-tubere 20% 0.37 }.1,3 25 1°7.86
0% 0,36 | 1.5 | 2.7 | 6.a7
gontzol sl frs §od fanas

Nutgrﬂas homogenatge appsared to ratard the alongatxun qr
stoma from 24 11l 46 hours aftar applisation, This e.'fel:t vas.
transitary naturs. There wsre na masked trestmant diffsrences. s the
forminetion of the test. FRoab, langths ware nat eppenenbLy inFilsnc

by the homogenata rreatments. : : &
fomite.

The influsnce of nutgrass hamoganates. on the growth of &

test crape, pertd s §

tests,

The results i

£hat runt

t provided the wag tan{:rxfuge pl’iot tiL appl

The ame reaction was observed with homugnnatas prapared Ytum Frgghly,

hatugsted nutgrees stems. Where homagenatss were &pplied to geunin!t d

tweanbars, no growth inhibition wes evident.




4, Robl Lesshates.

Dol LSRBBReR:

in this seriss of tests, a third method of determining the

jpfluence Of nutgraes on the growth of certain teat stops was investigatedi
he raot syateme of nutgrass plents; of warying maturity, were placed

in tap water in polythene buckets,Tis leashatsa from the root systems

yore appliod to the best crops grown in starila send in gérminmbing’Erays:

ster wze spplied tb each bray, followsd by 25D miv of lesghdts:’ Tra

sars Kept in the lsboratosy., Stem and rout langths: sre sXpRe

shars leschates pf wdshed raot systems wera applied, the eHELTa st

syabom was firat placed under a skrang water B o b ot

follopsd by A Further applicatidn 0f 150 mls of sx(’.rect psr‘ tm/. Z days
later, Redieh, sorghum, cucumber and pead gtéms were  gut aho waig\had,
9and 10 days after planting respectively,

ThBLE 73 THFLUENCE OF. HUTCRASS RDOT LERCHI\TES ON THE S CROFTHY.
OF TEST CROPS, MEANS OF 4 ROWS:PER STNGLE &EFLXC&JC

SORGHUE CUCURBER RADISH

STER BYEN
Tangth] WE [Lengthl ¥t

PRES 5.17] 13i6ele

L futgrass washed 8,13

% Nutgrags unwashed .09 10,03 4.87.7 D08} 7472 0,19 30,07

. tontzol 4,41 |o.08] 8.85 | 0.2310.0 [8,22 Eia
¥I* » gatght

Loachate: of unwashed nutgrass root systens neduted the ata\\"-

10th and woight of the 4 indicator crops includsd in this tast.
Wibition vas vary merked in the caas of oupusbors. Tha degres of
"Mblt&an with washed nutgrase wes less pronounced and only deteéctabla

"t sorgium and radsah «
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This test was a repstitian of Test 1, using older mutgriss
slants (pre-flowering atage). Leachates tere applisd after tha: rosh

syaton-had baen scsked for 24 hours.

Stans vere out, messured and weighed 10 days after planbings . Resulé
sra shoun in Table 74

TABLE 74 + INFLUENCE OF NUTGRASS ROOT LEACHATES ON THE GROWTH

DF TEST CROPS, WEANS OF 4 ROUS PER SIMGLE REPLICATE:

| Stngin | CUCURGER | RADIeR - L.
TREATRENT Stem STEN STE ]
l.ength Wt | Length Ut thi

iv Hutgrass vashed 4,82 | 0,01} 5.78 | 0,09

2, Nutgrass unwashed 0.01

1, Capteol 2.1

@ apparently nut testricted with washed br unvashed lsabhates

growth of sorghum and pea sesdlings uas. spparently stinulatad by

laschetes.
Jost 3,

Unsesher end washed natgeaes plents
wte-somked for 20 hours: Lsachabes uere epplisd to 80 cucunber:seads

in petrl dishes, The ehoot and rost lengths vere determinad aftar

%ys, Results ars given in Table 75

INFLUENCE OF NUTGRASS -ROGT LEACHATES. ON
THE GROWTH OF CUCUMBER SEEDLINGS MEANS

Of 50, PLANTS - -

TABLE 75 ¢

TREATRENT

1. MWutgress washed)

N 2.Hutgrass unueshed

3. Eontrol

Thaty iss no evidence of growth inhibition,’ The results suggest a

#nulating ePfect with both usshed and unuashed Ieachates on the

it of cucunber foots and stams.




s e

Leachatee preparad From weshed and unweehed nutgrass and unuashed
gigons pilosa (125 pladts per 3000 mis of tep vater) wers :qmuanQd GLER
1sachatas prepazad From nubgrass. 20 cusumber seads wers soun par
piythene pot Filled with steriliesd river sand. Loachates uers appLi
imediately eftar souing (EA - early) or 3 days afts: “Esgings (fﬂ-lﬁts)‘
the pH of the lsachutes was memeired after 48 houpe ‘and sigain Arfer 96

hours. HResults sre given in Tabla 78

TASLE 76z pH OF LENCHSTES,

TREATMENT

Hutgress - Unuashse

Nutgrass - Washed 6.4
Bidenz pilves 6.1
Tapuater

erg recorded 7 days after plenting. Results ais given in Tabls 7'

TABLE 77 i  INFLUENCE OF M\JTERASS EUOT LEADHATES
U8 THE CROBTH OF CUCOMBER SEED\.XNES
e MEANS OF 3 REPLICATXUHS‘

TREATHENT

STEM LENGTH “STEN ivsmx-n' :

Nutgrass washed A 18,39
Kutgrass uashed LA 10,19
Nutgrass un-

vashed (A .32

Nutgrase -unwashed .
LA 11,50

0.28
i 8idgns unuashed .EA 12.95 0,34
- 8idgns unwashed La 14.70 040
R Control - EA 12.09 0,33
K\ Control ~ LA 12.56 0.3 _J

o2 of the leachate did mat change very merkedly with storags. The

Mysazs loachates caused a veduction in cucunber stam length dnd usight.

e wsrs o differances betwsen gerly or late treatments. Ths Bideps
!
ean toachatas

v did pot ceduce stam 1ength of cucumbers,
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- Raot_Percalstss.

Theoe ssts were introduced to examine ths puesibls profuction
4 Liberation of toxins by undisturbed plants groun in = modiffed
apperstus uhich penittod en exchange of soil solutions, Sevarsl

tachniiques were employed o telate the methodt mm‘

gight preveil in the field, The populstion of sslecfed plﬂﬂt!pplu‘

it ares,within the epparetus,uas aluays cdnsiderebly highsd tha that,

d under fisld

) furinel studies.

In this saties, plants uith ottached Tobts were Fenoved. ftom

fisld and placed in tin plated metal funnels fitted with maéh-s reelis:

the outlets. The Punnsle wsra placed in & wooden huuaing and.
by means ©f cubber hosing to collection bedkeras’ rha Dlm\

ina layer of sterils rivar sand and-closély: packsdy -Ssnd wds:i

in the interspeces (Se8 Figure

50)« B2 Agate war
in the glasshouss.

1) Flushirig of percolstea.
The

in this

curyuls and Treghypogon spigatus Fussccks. snd fiutgraes’ 1 the:

flowering stage,  The aerial parts uefe clipped s height or 8

tibsrs wste planted et the rate of 320 prama per FuAneTy

fapulation.

The funnels. were flushad ulth 406 mle of fap water tuize por ddyi .-

T percalates were callected in the regsiving beakses and 1mmn|§iataiy :

“plied, ot the ratpof 100 mls,to esch of 4 replicates congisting of

Plythene pats, each eown to 35 sorghum.seedss Sorghum uas soufi 3 anys

Hfter th trgatmenta had been set up .in the funnsls.’  Sorghim ubights

Vora Getermined 11 days sfter sawlng, -Peeulty ars shoun in: Table 78



TABLE §0: Orip percolate apparatus.

nutrient solutien.

Application of

TABLE 51: Drip percolate sppsratus, Indicator
crops used for svelusting percolstes.
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TABLE 78 & INFLUENCE DF ROOT PERCOLATES :
0K HE
OF _SORGHUR, MEANS OF 4 HEFLIEATES.GRDWTH

e ST TR
p— HOMBE: SHOBT LENGTH
TREATHENT CERMINATED] TN CnS WEIGAY, {G#S)
RUUT

. ftgrass plants 32 N .
astablisfied, [ . ufzz
Mutgress tubeva | 32 .
washad

futgrass tubers 31
unuashed

Eragrostis 31
Trachypagon 31

Control 31

tus. fpplication of

vere advérsely afPacted.

i4) prip percolates.

To exclude the ePfecte of a nutrient imbalance; the plents. in’ tha

finels received @ continuais slow dr{p solution of nutriente which ses,

. stodly
W for 2 x 14 hourly perdods/From en elevated Uinchastors Thle autrient

“ltion was made up by dissvlving 15 gns of Conplesal in 9008 mis 8y %

Priitting the nesidus bo presipitata snd using the decantsd supernstent
“olutipg,

Percelates wers collecbed and appliad to ssch of 3 roplicates
slebing of diided buckebo sach plantsd to 15 seads oF coupensand 15

“eds of gorghum.  Purcolates were applisd af tha rate of. 50 pls per

# .. 1ndicater

irg percolates.
'

"8t 50p pi-dtatly. (Figurs S1).




FIGURL S2: Exchange percolstes.

FIGURE 53: Crops soun in soil sampled in infested and
non-infested nutgrass sites.

ety

e |



B onpleg in infested and
oo sites.

and_ elghed 27 days later.

deéct crops E
The oxpesiment WK cut, measired

ﬂasults #re shown in Tebls 79,

TABLE 79 INFLUENCE OF PLANT ROOT PERCOLATES ON THE
GROUTH OF SORGHUM AND COWDEAS. MEANS OF 3
REPLICATES.

Number

ringted

TREATRENT
Sorghum

Cowpeas

heot lungth

1.Hutgrass 12
asteblishad

2,Mutgrass 1
established
{voots washad}

3:flutgrass
tubers

4 Eragrostis

5.Trachypogon

4 Soil

13

14

Sorghum} ' Cowpeas

28,09

19.40

17.49

16,23

Wutgress parcelates under thess’conditions ‘did:né éxerais

offect on the emergerice or growth of both test cropsi

it)Exchange percolates.

Fnl)’thens

with sehd ware

the second serles contained maize only.. ‘The

pote’ Wera Keph dn the

S85tion unbil the opposite half of the ite was thorolghly setursted.'

Trestments ceused no

Mizs. (Figure 52).

(e} Lyeinstar, atudys

e delay in

oF “Pingl” enargence of,

Nubgrads planta were placed in blagkensd,4~gallon galveniesd

Petel gontatners. . The drune wete. Fitbed wit

The histgrags planted in these

h outigb tubsg db the bases.

funnels were treeted 2. follgws:-
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1, oot eystem weshed for 1 hour - Stems not out.

3, Root system " U " " - Stams cut to a height of 21,

5. floot syetem not weshed -

Stems cut to a height o¢ 2"

4 Root system not washed -

Stems not cut.

5. sigens pilose root system - Stems
Gahac ur

ene pilose © cut to a height of 4% *
uael ’

6 Seil onlys

The lower half of the matal

The nubgrass and Bidens wsra planted.in distusbed Frefkdniald sdil

containera wsre Kept in the open esr nd recaived wbsr dAflyin:

fhus varied From 1000 - 2500 mls per lysimater 8SBENOIAQ Oi hi amber

consmption of the plants.
o

100 mis of percolats was added daily 68 ssoh of thie eots &

msrgence or  visual growth of cucumbar

5. Plant Residueg in the Soil.

were d to test toxin ¢ fon €xan dacayin

plont residuss, Freshly hasvested plant meterfel wds st up into 37

suetions, tharqughly mixed with stesilised river sand and’ pistied. TED
aier gas added at 2 upiform rete, sufficisnt io setapate the pob’ contente,

Test ceope weve sown after & tho plent Fepid

The pata were kept in the giasshousay
Tst 1

Aorin) and undarground plant Teniduss vere . . PREEEl in amall
Wilythens pote at the rate of & 300 grans Fresh matorisl per pat. 35
WY and 35 ragich ssads were planted in the pots. The ssedlings wers - -t

clinped 1 daya after planting Results of stem lengkh; ston wolght and

ot weight sre given in Table 00 -
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TAGLE 80 : TNFLUENCE OF DLANT RESIOUES GN THE GROWTH DI
3

SORGHUM AND RADISH. WNEANS OF
SEEDLIMGS . CERREIATED

TRENTHENT T e L SORGHOR-

LENGTH | UEIGHT

C.soulentus stems | 3.31 | 0.1

.osculentus toots | 4.63 | D.3Z | 0,18

g.potundus stems 3.83 | 0.8 | 0.7

Cizotundus roots. 3.66 0.13 0.02

€leusine stams 3.48 0,13 | 0,04

£leusine toots 3.97 017 | o.07

contral (Send) 3.63 Q.15 0:13°

the sesults in Tebls 8. indicabe that, apart:fiom.the:

ion of nutgrass stems, - 'ch produced.slightly stibcter, radish s
stens, seedling growth was not influsnced by ‘the Sncotpeidted pla
rosiduns. e

In this test only the undergrotnd residuss of nifgrass Hets
sanined For tnhinition. Nutgrass fn the' sacly and. b weggﬁg;

oore compared,  The nutgrase semples. wsre Fiirthef divided into:tud

sactions, namely with tubers (+C)- and-ulthout () “10'neize seeds ke

sown in sach of 4 replicated pote. - The meize seadiirigsiwers’cub 13 ddys

aPtor sowing, - Stem lengths and bsigfits of

Table 81

TABLE BL:IJFLUENCE OF RUTGRASS RESIDUES UR THE GROWTR .OF
(ATZE. . FIEANS PER 4 REPLICATIONS.

WEIGHT OF
RODTS_IH G

LENSTH OF WETGHT. OF
TRERTHENT SHOOTS I EBS SHOOTS I8 GmS

LoRoote caniy 13,53 069
(-C} vagstativd
2 Roots late

vegetative [C  14.41 0.78

2to vegatativg 14.06 .70
4 Zontrol 13.03 9,86

There was na svidanca of grauth fohibitfon due tu the incorparakion of

Miorsss seatduss.



5. Inhibitoryso oo |

Investigatlons wers carried out to eatablish whether tha

istinctive arometic sharacter of nutgrass lnPasted soils wae raleted., -

to & residus to.dn. ULGhin the same Field, répressntativa soil.sanpled

pere ToMOVES Foom pubtgrass infested and & non-infastod elted. the:

top 6 layor was safiplod and the randon samples bulked and: Scresnsds <A

joining field montinuously cultivated far 7 years ues pApleyad s’
onteol. A analysis of the enil sewples reveeled wo maried. difFarancoes

botwsan the threo sitos. The séils were placed in Pake: wnd sy

rumbar of test crops. The isttor tonsistod of 12y

coupeas, sorghum, radish, tefF, ludecge, sucumbers Snd sunfibuer -

The grouth of arepe sobn o the sontinucUsly. cultivatad sotl wed

influsncs the germination or grewth.of 4 nimbor of Gropss.
Sumary of Indiroct Conpstition 9Eudiss. :
In this experimental seriee no svidence’wss obtnined uhish:3

Hat 1{ving nutgrass: Liberates d physialogindldy sative tarin capabl

inhibiting the germination or growth of a number of test.cfops: Thsas; :
“soults Bpply to coses where leachetes &nd percolates from the living plant: ..

s applied to the Lndicator crops, or whers the latter were:seeded in &'

Wdiun containing the nutgrass plant residies. : :

Uhero highly congentrated agusous extracte of nutgrass pla"nf: material
9ar0 applied to the seeds of certain ‘ﬁsat eraps, gerninstion end grouth
Ubition wse demonstrated, the level of inhibition being related bo-th .
“ntentration of plant materisl., Similerly, agueous homngeriates .exercised
®Btked {nhibitory influsnce, but the degres of inhibition uaa largaly
“Rendent an the mebhod af preparation.

The grouth etimulatfon obsarved uhen sesding certain test crope with
"terase tubere was of o transstory nature, It 1s therafore unlikely

action

ot thte sppact courd be ted with tha

B

WEgrass in the rield,
= ot



The rasults thersford euggest that growth inhibitora ard’

piotucet by, the 1iving plant. The inhibition pratuced by, the b

42 pomogonatis of deait plant waber{sl should ndy by Fegariied

sonatuslve crise of allatepathy.
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CHAPTER X1
CONTROL

TILLAGE
Du Preez (1944) and Sellschop and Hatging

save autlined the adventeges of ‘summer discing. The avauabj

saesons, - Each trial itas located abia diffy

1. Summer Tillege - Bapsfantsin.
This trigl was cnndhct}éﬂ Lo ihves!

(# end B),
of 1959/60,

THEATHENT :

L-~plaughad -
in’ supmer
Tandam disvad 1

| o
J
| :

4
Spl.ks tooth harrowed

P F E e
| -16/11/59:

Site A thus regeived 4 discings during the stmmar’end.Site 8-gnly:

Ghe..  Both sites werae ploughed during the 1960 winter and plsnted'

te heizg on 4/11/60. Mo oultiveticn oF the sesded Figlds was

oredad. but during the 1960/61 ssason.




pesegsmont of resulis.
Nutgrass counts, On.the 30/11/60 (26 days after seeding) the

rutgrass population in each of 20 framss (20Y x 20v) placsd at regular -

sntervale eoross the block diagonals of sach site wsé recoided. The

are given in Tahlo 82.

masng

TAGLE 82 +  MNURBER OF NUTGRASS SHOOTS PER ZU" %200,
QUADRAT TN THE SEASON . FOLLDWING z
MECHANICAL CULTIVATION,

HUMBER OF NUTGRASS SHOOTS '3
15.7 -

SITE

4 biscings
1 Diseing

Results..

four summer <ilepings applied during & 6 ussk:pariady

to

of nutgrass shoots in the geasan

indicate that a population of Tiutgrtss neverthsless: slreiVé

the site. Uhere complete eradication of the specisd is

tharafore ba ntial to ise tillage

seasons .

2. Sumner Tillage - Sgthsl.

infested nutgress site at Bethal, The sife was ploughdd and; disch

1 Disetng 7 ¢7 l1/HL/83- :
11/11/63 ®nd :3/12/63:

B. 2 Diecings

C.  3-Discings 11/11/63, 3/12/63 -afid 26/12/63

0. 4 Discings 11/11/63; 3/12/63, 26/12/63 wnd 4/1)

E. 5 Diecings 11/11/63, 3/12/63; 26/12/53, A/l/ﬁa A
14/1/84

Fa Hon-cultivated control (Summer fallou)
G. 1 late summer dissing - 7/2/64 :
stenstically:

The treatments ware mot ceplicated and wers ursnged !

83 indicated ahova. Plot siza wes 4 yds x 96 yde. m; the uummsncsmant of

e 11 - 12 leaf

the trial, 11/11/63, the nutgrase had alreaty vesched th
stags, The fizst evidsnce of meturs sesda wae observed on 23/12/68," 0n

#ach date of treatment the tandem ciscing ues repeated tuice to ensura

thorough disturbance of the plot.



selection of

dieoipg times was, to @ lergs extent, influenced by the.

soil moistura conditions . After a hi

reinfall, the site often became

waterlogged which, in turn i h 1 ; After : :

canpletion of the § eummer discings, (Treatments A to £) & used infastation

survey of eaoh plot was mada gn 24/1/64; The number of nutgruss shnota and
ennual grass seedlings in 12, 1! x 1! square quadrats was rscutded.

seans of these results are presentsd in Tables 83- snd B4

TRBLE 83: WEAN NUMBER OF NUTGRASS SHOOTS AND AumuAL GRAssEsﬁFLW
SEEDLINGS GER 1% x LY GUADAAT, 2¢[x(sa.

TRERTRENT NUWBER OF -
e n b AUTERABS SHOOTS - ANNUAL ansszs

1 Discing 19
2 Discings 36
3 piscings 13
4 Discings 14
5 Discings )
control 216

TABLE 84: GROUTH STAGE OF NTGRASS SHODTS ANDANNUAL:
GRASSES ON 24/1/64

TREATHENT wuTGRAss |- BHMAL GRASSES
¥ Discing Tature Sesd - Flovseing:
2 Discing Flouara emerging :

(11 = 12 leaf ‘staga) -._§ =6 leaf stage
3 Discings | 8 ~ 9 LeoF stade 7 58 legf stage.
4Disvings | 6 - B Leaf stags § 1eef stags
5 Disgings | 4 - 6 Leaf stage ' Grasses absent,
Confral | atira sess o FELLTFIdwaTy

A numbar of observations wers made during the course of this

axparinent with segara to weed papulation chengas uhich,: togsthior uith th

results obtainad in Table B3 permit uerf.uin :Dnclusinr\s.

After completion of tie summsr discings it was evidsnt thak tha

futgrase population had pesn graatly retused on all. the piots shich had

raceived 2 oy move digcings. Furthemmora the lattar plats hed been invaded.

by annual grasses, There also appested %o b= 2 ralationship botusen ‘the

fUsber of discings and the spepific Ennual graes invadsr.



- 155-

olots reeiving 2 end 3 discings were dominmted by stands of. Flsusthe "

Ceaoke )
indice, herese the orass population on the.plots which had received 4

disoirige coneisted mainly of

o . Gasdy. -
sisine indica, with speradic packets of

Seop-
pigiteria senguis erins” “Tho latber, bovebssman the. dontnant an e plot

racefving § discings.

& single disving treatment tetuced the nubgress populatisn bisk. the

ratio of nutgrass to annusl gresses was atill very high, i4e Pepulstioni

derisity of annual grasses on the plot 9,80 ehe, anasan‘

The control plots were heavily inveded by Coamgs spas sad t3's leseps

degres by Oigiteria aangdxnaliatﬂd Setarta spp,
Late summer Giscing,

influsnced by . 3

susmer could possibly prevent tuber formation.

would co-inoide with the period mid-Jénuary to:

(G) became severaly infested uith nealy smazged futgrass ¢

Under Highveld i of ‘fkgtags d

is urigonnch, the weed seldom mekifip an apaserance afterthe and of

Novswbsr. The emerpsnce of nutgress an ifie plot during tha lnﬂh ‘sumngr

suggests that low autumn- soil- tempesature is.nof tanta lmil:mg_

sprouting of the nutgraes tubsrs, -The question is pogsd as to by

Mutgrass normally Pails to sprout during midssumner in she’ Treld. 1 8

that the could poésibly bé escitbed to.&:

self inhibiting mechanism prassnt in the tubef, s describsd by Tugblgeoh

(1967}, & plousible wxiension of this theory is Shat with the advent’ .

of the fizet raine, the concentzatfan of thia inhibiting texin in the

Quissoent tubers ia Teduced, permitting genstel sproubing of the tubers.

Toxin level in the soil solution probasly inoressee during periads of

wtive grouth which, in tumn, leads to indused inhibition of dommant

ot pewly Pormed tubsra, Undar laboratazy ponditions it hes been uhesrued
.

thist dozmant tubere whfoh susll end Fail to sprout, develop dormancy

tendancias (Mles 1961). On undistuphed nutgrees sitem,s late gummar




Discing experiments ak Frankenwald

FIGURE S4




3t Frankeowald

nechenicel - disturbance. producas e disruption of the daUghtérmother ‘
juber telationship, relessing fres, unattachsd deughter tiherss' Tk .
gould eppear that these libereted newly formsd dalghter tubars tepressnt
the basie oF this.late summer nutgrass infestations

Examination.of bhe plote during the.following sumier 1964765,

confirmed that increased Frafuency of diseing reduded the nutgisss’

" fubgrass on the undist control glate: v

the pravious summer. The heavieet infestatiths-wste presant o
suiner diaced piots followed by 1, 2:and 3 diseings x‘aspaotivaiy‘

3, Hutgraess Infestetion in Winter. Fodder Cv:g;s.

A site at SapsPontein seeddd to wintsr ‘fadder orop

1966, wae severely infested with nutgrees. :THe ‘si»ta' et
falloved and disced during lats summar prier to snw&n’_; of - th
Mubgrass invasians on the shove site 8 the trmination st
the results of the-previcue tillage experimént:at HaShEL’

4, Summer Tillags - Frenksnwald, (Figure 54)..

with nutgress, The sits had previously been amPloyadva
nursery at Frankenwald and waa plaughed qver ﬂu*ing the ity
After @ spring discingy Babela (Psnnlsetum _xgmmasfwaa Sdun :
infestad sroas weve selectad within, the Fipldy

tractor-mounted 7¢ of fest disos To ansurs thfaugh dietutbanca ot Ape

of disturbance ranged betwésn 6. to 8 inchée,
sltetnatad with undisturbad contfols The diecing traaments were 88 -

followss~

#. 1 Discing 6, 1/55 (G i? Taaf Stagn)
8. 2 Discin 6/1/65 and 1

c, 3 NZZMEZ 6/1/65; 1A/1/55 and 26/1/65
D. No Discing. i o
Treatmanta were replicated three times 8nd errenged in réndnmissd Ui

blooks. Ta aosegs the sffast af the tresteaste on the survival. o

hibgrass, the undesground Practions from 4, 20° X 207 quadrate uera

excavated within each disted atrip on 29/4/65.
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guadrats vers sampled at 8 yard intervals end excavated to g depthy

of 1 fook. The total soil volums wae sisved through a 2 mm mgeh

iovs, NUtgrass roots and tubers wers seperated, eir-dried snd wsighed.

Tubere From esch quedrat were oounted. Results ers-given: in Appendix

‘Actusl and the squers root transformsdmcans ere :given Af

fabie 85 .  Wsights are oxprsssed in grans per guedeat.

fmsl.z 85;: WMEAN WEIGHT OF HUFGRASS ROOTS, TUBERS AND TUBER-AS2 B::M 5
TREATATAE.

NURBERS PER % SQ.WETHE OUADRAT

TREATHENT

1 Discing 27,6 10.35
2 Discinge

3 Discings
tontrol

significant, The nimber of tubers in the one plok ‘seceiving one

discing treatment did not differ significantly from, tha contro]

tuo end threa discings décressed the funbat of bibers sipnificantlys

The conteol plote gave a signiFicantly higher weight of Yubsre e .

a1l disaing treatments. N
Differances betwssn the cantrol and:disced plobs 4n-ragard to uaight

of roots ie obyious. Discing freguency had ng apparent: sPfect tn éns

velght of rrots, Root weights ware nob statistically analyaad. K

During tha 1965/66 susmer seagon, the oxperimental sits Was re-

ploughed, disced and planted to meize, the dfrectian of Eiildge being

&t right angles to the former plot priantation. - faspité this érisss

crass disturbance, former treatment delineation way vary striking

duning the serly suamer of 1965/66, indlcating.s péreistent residial

&ffact, even with ane dissing operaion.
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5. Hend=Forking and Hand-hosing,

A trial was at Bathal to i the affect .of

hand hoeing and hand forking o ths persistence of nubgress undsr Fisld

canditions. Hand forking entailed the removel of tha antire ssrigl and:;

vegstation uas subdivided into annusl grasses and nutgrasgs: The:fi
and ueight of each group sre given -in Appendix. Tabla. 43 kanvd,ﬁh‘u: Mean;

values in Table 86 .

YABLE B6 - 1 NUMBER AND WETGHT (0Z5) -OF NUTCRASS. AND: ANGUAL:
GRASSES PER 20" x 20 QUADRAT. 5
e GRASSES PER 207 x 20 QORDRAT.. i ol

TREATHENT ANUTCRESS
Waight yr

T
Actual $g.ftout!

+ Hand forking 465 16,95

2. Hand hoeing 16,04

. Contral 17.29
(Undisturbed)

The analysis of varishce was cartied ot on the ‘Square Togk tanes

Fotfation of the number of nutgrase and ernial ‘gres =67 Eh

serial and underground Practione(hand forking) gave significently Teusr

atich or a Ngnd Hosin

planta than the piots which had received na cultivi

ireatment Thers were no aignificant differsnces among the treatments’
in respect of waight of nubgrasa and nuibes end ueight of anniial Grassesy
The weight per plant f sanual grasses is highse for bsth cultivaeion”:

treatments which could perhaps be attributed to Teduced nutgress

conpabition. The survival and recovery putential of nugras3despite

Fend Forking trestment, 1a burne out by the sbove zasults. It de cloar

Hist avan whare the aerial and atteched undergraund Fractians axe anually.

Tamoved, sufficient. tubers. remain in the goil to initiate a naw infes~

tation,
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supnary of tillsge trials.

as far 23 mechanical eradication of nutprass is concerned thets
appeer to be two possible epproaches to the problem. -Thesa inciude the

expasure and desiccation of the nutgrass plant and tubsr aid, sécondlyy

the p of tuber . ing rasults heva demonatreted

the eusceptibility of the nutgrass plent to inenlatian .

Early sessonal’
discing,prior o tubsr formstion,will ténd to exposs the nutgrass plants,
whereas a disturbance late in the summer will subjsct bath planks:.gdd

neuly Formsd deughter tubers to The

ons therefore recommendad by Du Preez (1944} and Hattirgh End Bella;:hap

(1955) becauss of the alleged teofald sffent. The dissdvantags @ this.

delayad discing L e .

L 67 a L4rgs: peteents

tepable of sprouting when divorced from tha mother f1ant

the or on. of ‘plant

of tubsr formation uould ultimately offer the groiiesthe:nuet:

means of eradicating Field Infestationss

or estival asgect, the eppeararce of which iy depandat\t it e aduene uf

the Pirst eummsr Teins. WHils the primary deRamoVsC

by means of cultivation and the seeded. crop exercises’a simding: 5FFact
on the sspond genevation, the weed fasiation cheriges Bns the Annle:

qrasses agsume the daminant position. Uhere unshedied: gtands uf r\utgnaaa

are left undieturbed, secondary Snvesion by shiusis will ultimubaly ahede N

ot the mubgrass, reducing b0 @ gieat sxtent tha emdrgence of Ehe wsed

during the subsequent summer, Such invagians eppeek o supprass

‘Tegeneration From the dorment tubers bub with stbaequsnt. cultivation

mutgrass onue agein becomes the dominant spacies.

fassd an the evidence alrsady availsble. 3t s possible to celculate
ert the yiable seed and tubers will be progiced, InobheT words the
tining of 4re summer discing operatians should bo relabad to tho advent
of 4he fizat raina, concentreting these operatiens in the parios prior

to tubsr formation.
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§,5I0LOGICAL,

Observetions made at numerous eites over.-s number of Saasoiis
sovealed that nutgrase fs highly susteptible to-@ particulsr puchn;en and
js fraquented by a humber of insect speciss. The pathogsn and .ifisect
spacinens uere collectad and identifisd. A description of both hes, beer
jneluded in- this. section. :

1, fathagens

Undisturbed nutgrass appsarsd to be filghly suscaptibia 4, lata
sumier fungr® infections, principally toudrds the and of thatétnwing-«
seas0n, mid-february, Disemse expression wae parbiculariy avi(‘ia’n\:"n

undisturbed plents after seed Pormation. Infection’uae, begrved Bf

on the unclipped plante: The ceusal pathiogen-is fdentifisd as
caniculata var.tenuie Doidgd, whith ids sdmebines: found? o £8. p
by Darluca filum {Figure S5 ). ’

8, infecting nutgrass 2. Tnegits

The collection and identification of inspat: speciss dodlrrd

frequently, periodically or repéatedly in nutgraae infé‘atations W

species uhich are asscciated with the-veed;” irraspastit

asenoiabion is related to @ biologicsl interdspepdence or'e didect

cahebitation., Insect specise, bi and K 14 aiav.
given,

(s; Aphidides : Saltusaphis ecitpus Theob.

of fiutgrase;’

# pale crean coloured aphid Frequenting ‘denee standd

shoro i ibe & high plent population density, lignt has besn esiludads

Abundent in very large celonise on nutgrass stem bases, poil’ surfecae,

and lousr leaves, Aphid Infestationa incresas rapidly sfter ifflardaednco

®orgehia, 1,2, Prom beginning of. Jandary, Feeshing peak 1lsvels sppraxit

mately nid-Fabruary and peraisting till end-flarch in redused numherss

Located at Bsthal, Kriel and 8oknourg annually and slse et frankenwald.on

UNeltppad putgrase plants grouing in askestos pots:




~161-
(bY. Pentetomidan.

Collscted et Bathal, Kriel and Frankenwald. Envirunmsﬁtnl

conditione and colisotion eites sinilar ko thuse for Seltusaphis

scirpus above.
{1} Eysazconia inconspicuus H.5

(1) Cerbula trisignata Gevm.

(i£f) Delogurquells phalerata Stel.

Hahidaa

)

o aphids. Collsctad in

Frankenwald.

Yabis cepsiformia Germ,
(4} Corvidaa, :

Collected in unclipped pots ab Frankenuald.:

Lletus varius Dall.

{#) Coccinellidsae, Predatory bvetles,

sphid. cclonies. -Envi diti

Sultusaghis scirpus above,
(f} Jassidas.

f attacking fut s 11

with, or surrounded by, Graminas.

vas very suscéptible te leafhopper, .Theiinset pripoipsily at

foliage. Collected at f 1d in the

experimental enclosures. Januery Lo February.

(9) Dasybidas : Astylus sbromsculatus.

Very common on flowering nutgress, ' OF the uweads inPabting -

arable lands on the highveld, nutgraes is ope of the rhs; t?'f"luwar
during the carly summer season, &nd serves es a suitable interiedidey
host plant prior to the emergence of the staminaty maize flower.
Tnfestations of Astylus on nusgress during mid-Decenber to’early

lenuaty are very common throughout the Highvelt.
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(v} Thripides: .
Found in mature or maturing hutgraed

Coluoted Fram middanuacy ontarde.

(8) Fettigontune Conaseptaloides Longipeiis Rolts
{4} - seazingy

Largo ‘unbers: of apider wites pressnt with $erips

or Petush Tiutgraes soed. Very abundunt: st gukabiirg, i




£, CHENIEAL -163-
Herbicidsl tests were conducted over & nusber of ‘asscans with a
view to obtaining .trsstmentsuhich would give sakisfattory nutg;aés
control witheut causing crop injusy.  In view of the reatrictad choios
of candidate herbicides, the sarly fisld experimenis Wsre confifed (to'f

the evaluation of pre-planting and directed basal contact treatménts.

in the final was placed primaril

The latter exparimente Wera designed as

range of compounds end hexbicidal miktures wers eyalua

1. zanti ione oF Thres Saii-gctin Hatbicldas

uhich Hed previ ahun sl ot ricas

seuere crop injury.. It an effort to overceme this prablsm

concentration levale. AL thase. lavele, crop injury i aiaa vwx-y m:kad.
fsduced saten wore thersfors applisd; to sstablish orftical to;ginit_

lavele in respect of the wsed and indicator crops, i The tioatndtits

consisted of the Pollowing:

) Herbicides (Piot size 1/176h acre Active ingrgdient,
IO
lonolinuren

o

Honuzon *
w
Sodium triohloracstate;

{_7._contsel -
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The main herbicidel treatments wers.arvanged in 3 sandomized
blocks with 4 unsprayed control plots per blacks . Herbieidal plate A
were 8plit for planting intervals.
) Planting intervals.

1. 3 wesks after spreying.

2. 6 wesks after spraying.
c) Indicstor crops.

1. taize - S8 200

2. Beans - Small white Herizot.

3. SunPlower - Universal striped,

(d) Exparinentel Gpuratipne.
3. Preperetion,
The eite wes disc-plolatisd during the winter and sgainon

{6 - 8 leaf stage)., Tendam discing and
carried out 3 days later.
2. Herbicidel application: .
\eedkiller trestments waie applisd o 19/11/59 Qn@a
preparsd; moist seedbed. Heavy Fain-fall withip 12 hoirs afte:
aprlyfng the herbicides. : -
3. Seading of Lrops.
(&) st planting Serian.
3_pesks after spraying (9/12/59). Half of oach bidek, 36" s
w85 tandem disced across the FuLL length of sach blook dnd scadsd fo

the three crops, (See Figure 56).

(11) 20d Planting Series. :
6_ssoske_after spraying (31/12/59). Thé' remstriing half of sagh.
black regsived 2 tendsm discings. This treatment wds sufficient to :
achieve a sabisfactary sesdbed on the weeskiiler treated plots: Severy
9sed growth on tha control plots during the inberis perdod, . coupled. with
edvares 'soil moisture conditions, necessitated additional offeat
Ploughing of the contrel plote. This nevartheless still gave'a poot
Ssadbed. Sprayad and control plots reseived @ final (3zd) tendem

Ylssing prior to sesding oF the three orops.
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Histhod_of_Seeding. ™

Crops were sown by Means of & flassey Ferduash 4 x 5t Fow unik
tractos-driven plsnter, Fitted with "Turfmaster” pross whesls, Faizs
and sunflowets were spated st 64" and besns at 8 in the zow. Supei-
ohasphats {19% water solubla) vas applisd at planting at the rate of

260 1bs per acre.

5,  Dest Contral end Cultyral

Routine cutworm baiting and grenular stalkborer tnsatiiant /a?'
naize uere applied uhsn necesssry. Tuo mechanical. inter Fouw, i
sntra zou hand cultivations usre carried out on thé ist Pianting Sirie
soopootively. A nitzagen oids dresaing of 300 lbs Urss/sdrs e

eppliod to the maize of the let Planting Serbes 7 wdeks Fter planting

{6} Aspanaman€ of results.
L.

snd ths meens in Table 87 .

2. Yeed Counts - 23/12/59

34 _days after spreyings The nimber of

a") B’Bmplsd at ihtatvaly o

and annual. gragess per 3 Frames (18" x )
3 yards along the centrel line of =ach plut was, !-acn ed.,’

wers subdivided into 2 categories; rg!mnly, young grasass (2 - 4 19;?

atage) and old grasses (4 ="8-leaf shagaiotill

fofar ‘to the original weed Piush’snd young grasses £ tha- 2nd el

flush. Hssults are shoun in Appendix Tabla/andsths sesns in Teble !

Ed Plant and’ Iadigater Crapsy - -lst

30/12/69 (21 days after plantingd. 2nd pranting Senies ~18/1/60

{38 days after plenting}. s
The plant popiiietion of esch-crop yas catablished: oALy nosmal

Plants were recordsd. Stuntsd or malferned planty wers exéluded: .
for beane and sunflovers only the middls three.zous weri Fwnhad.’v THE
Slants in all Four maize roussse resorded. Resulta 8% given 40
Appendix Table 43 and the moans in Tables 88 and 90«

4 Yiglds of Indicator Crops:
tetvested 2/5/60s
iv Tahle 44 AzBend the mears

. 5/60 and- 16/5/50
Heans, suntlowss and: maize were 10/5/60 am 5/60,
.- Tespectivaly, .Resulte are given in Append

0 Teble 41 . ¢ 92,
e
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fecr yislds rafer

S weight of pods' + stems, uhils sunfiswes yislds
rafer b0 weight of ssedheads + stavar.

(¢) 1960/61 (Residual EFfect )o

The.entire axperimentsl block wae disc ploughsd twics, .(13/6/6b"

and 57/10/60), disced twice (12/10/60 and 27/10/60}. and. sendad ta mﬁa
an 4/11/60..

The experimental site was repegded. and hand-hoad: 1/12/66+

Residual crop phytdtoxicity and harbicidel sctivity against futopa

uss evaluated by means of the fullauings-

1) wead Sounte. ;
8 quidret frames messuring 18" x 18" yere sampled
plot 28/11/60, namely, 4 within the origshal Lst fla

4 within the origifel 2nd Planting Séried. - Weed;

recorded on the basis of nubjraes. and-sbher ‘weeds
ing principally af annusl grasses. :feaults doa.divel
A %8 and the means. in Teble: 93

2) Meize papulstiop gounts:

5) Plant Heights vere weasured Pron ground Lavelofs thek

maize Funnels on 23/1/61. © .25 plants paiplet gste mes: fad ity

Tabls 478, and the mesns in-Yeblo 94,

(9) Siatistionl AAslsis. . k
Analyais of variancs was applisd. to a fumbar of yzistas Bk Jorily’ 1y

Tespect o ‘the & hefbinide trententa:  Conbrok:dete ims oxgludsd fron

the analysis. Oata on counts and ratings have besn transformed a8 -

indicatad, Analyeis of variance,tebles sre iisted. i Appondix Tax:mf

(h) DHugryet!

a) Weed Coptwol < Hutgrass. fatuithstanding the 'E‘svatﬂ nut.gmfag

inPastation at the commencemans af the trial, ré-emorgense sfter the

kel
Pinal mechanicel soil prepavatics priop ta apraying was mazkedly
reduced,”  Nutgrass emergence sfter £he complation of the 2nd

Slantiny Series sasding (31/12/59), wes very faoT
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Anpuel Gresses: Qking bo -sxtremely Pavoureble.soil meisture

condltions st the tine of epraying, sil the. herticides, st hath rstes

of eppiication, geve txcellent snnuel grass control.

{14) Erop = ist Pianting Seriae.

of all cropg ude
inttially unifori end appatently bnaffected. Phytokoxic ayinpt:;me uers’

ovadent within 10 days after smergence.

1. Of the theee compounds, memalinuron sppeated ta bs tha‘léaaé
phytotoxie, causing moderate Poliar demags to the besns s én; oy
epplication level. ’ :
2. Honuran st the § b tavel ues highly tokic te atz

both crops revesling Foliar phytotexiGity patt

initial Poliar chlorosis, Polluwed by a necrosis bf thé &

general di of chl hyll: The' symptais W

crops.  In ths Pinal stages, especiallyigei;

transparent prior to the vomplsts dotesioration

3, TCA induced severe whipstick formation i the ma

usre more susceptible to Hslm‘inthnaghrium ipfectia

planting, crop yislds, specially maize,udyd vefy oW
Beans growing.on the control plbts patured vedy repidlys: 3
Shedding their leaves-and conesquantly. Fipened eazlier. On the. sprayed

#lots; howewer, beane meturad very much 1sters

e abitch Fali ahg

2nd Plenbing Serigs. Aparf From ofis Light " ah

1y aPter seeding, soil moisture conditions repained poor: shesily sftar:

gezminetion and B soughout. the grouing ssasnns Crop’snergence Uas

dad saliy on the dopkrol plats wharey

ly ecmeubat
dus %o the poor s0il moteture candltions; oTop stands Vord drregu

o the thrss

There sppeared ¢o be a marked differential crop rasponse

compounde testad. SunPlovers eppesred ho be highly tolarant of TCA,

whlle monolinuren was highly sslectivs on bstns and maizs.
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, TROLE 87 : WEAN RATING OF WEED CONTROL, 22
AND 34 DAYS AFTER SDRAYING.,

i P20, 38 DRYS AFTER SPRAYING,

prS— e AT ST
oo NUTGAASS ANRUAL GRASSE: GENERAL,
*Tranard | actusl{*Trenses | sotual Peranetd | Actust ).

stonolinuran | 4 3..8{ 4 1.1 & 6.8 | BT

gorodiauran| 8 &7.8] e 88,7 5,3 77, e

fonuzan 5 sLif 6 63.4 Csme b

fonuren 3 so| s 80.7

1ch 25 63.4] 8 52.9.

i) sg so.a] 93] 9.

{50 p=0.05 17.5

Looveo | ) §

¥ Ratings con to of saximin

tranaforoation,

famce B8, MEay WEED POCULATIONS. —MORBER.OF UEED SPECIES:
M— PER 1B ¥ 187 FRANE(3A DAYS AFTER SPRAVINGL:

[ WUies LD AN,
Franstd|  Actval | GF “Gresese:
Botuel L hebusl |

TREATHENTS

Monolinuraon 1.9875 37.%

4

gonalinurer 8} 1.,1003 7} 168
4
B

1.5474 12.0 .
fsnuron 07253 5.2
TCA 25 06513 1.4
TER 50 D.6777 1.4

ilanuren

1250 p = 0,05 92,8021
CONTROL
* Lag {Votal nunbes + 1)

35,22

1. Yeed Contro} Ratinge. E g
) Bencent rating hutgrass 22 days aftar spraying - Anule
tranafc

The oversll treatment sffect wes ot significants “The variation

vas high, sa that accurate comparisons ere not possibles The ‘resulie’;

do tndicate Ehat both sates af TCA end the higher seve of monelinuzen
tad sugcesafully aupprasasd the wesd. ’
B)  Percent rating anual grassos 22 days after spraying™ Angular
traneformetion.

The higher levsls of monclinuron and TCA geve significently better

i8tings than tha carresponding lower levalse



166~
Trie' diffevence betusen ths tws levels of monuron just Failed 4o, réach

significance.  Thewe wers no differencas betussn waedkillers utieh
compartng © ¢ eithex high or lou level:

) Percent general rating 3¢ daya after spraying = Angulsy :
Trapsft

2, Wead Counts.

o) Log numper of nutorass plants 34 daye attar areyingl’

ALl the

grass and broadiesf complex, ' With ‘regazd l;ri

problem, 1t ues ‘evident thak the lowst ratsswaf minalinaran o

to give complete protectioh of -this dnvssion 34 daye afk




TABLE 89 @ FEAN POPULATIONS OF NORWAL DLANTS PER PLOT
WTING SERIES ©

18T pLa

-170-

TREATHENT

20D PLANTING.

BEANS SUNFLOWER e
{*Transfe | Actual | #Tranard Agtyal | *Transtd | fctdai

wonolinuron & 24,80 220 13.02 “ig400 i

fonolinuzan B 0.6 109 .86 9

fonuran 4 3.68 14 .88 37

fonuron B 237 6 4,50 21

TeA 25 9.79 102 6,91 82

TeR 50 5,41 3 9,72 98

L.5.D p=0.85 3.58 - 5.27

CONTAROL 236

TRBLE 90 ¢ MEAN POPULATIONS OF NURNAL PLANTS PER Ml

SERES

TREATHENT BEARS SUNFL
* Trenefd| Actusl| *Franetd
Wonolinyron 4 13,27 12,70
Hionolinaron 8 12.82 | 166 | 1536
fionuzon 4 9,34 78 " 1020,
flonuzan 8 6,50 56 8,43
TcA 25 13.16 ' 179 | 16,76
Irca 50 5,92 59 1 17.47
1
L.5:D p=0.08 = P B
ONTROL. 58

# Square Raot

ransformation.

JABLE 91 _ : CROP YIELDS ~ 1ST.PLANTING SERIES:

BEANS

SUNFLOWER

TREATHENT WEIEHT SUELBHE
CoR Aoy

lionolinuron 4 1351 200

Honctinuron- ~8:+f « 14,9

fionuzon 5,2

flanuron 8 2,1

) 25 0.3

e 50 0.5

L.5.0 p=0.05

CONTROL 9.6 5.7 20,8

IagLE 92

Rl CROP_YIELDS - 2MD PLANTING SERIES

TREATHENT

BEANS
WEIGHT

Ranclinuron 4
Renolinuron B

Monuzon 4
flonuran 8
Tea 25

A 50

(-2

£45.D%s bave only besn
and Plenting Seriea.
Seriea have besn omitted because

L.5.D

SUNFLOSER
WEIEHT

caloulated 1n respect. of. certein ero;

MALZE,
608 VL]

STAVER
WETEHT,
CABaE
13.6.

1EHT,

P8
ialda of tha Znd Planting
; mn?r:ﬁayu,md growing season,




3. Plant Populations pf Crope.

&) Number of rormel plents.

The squars ropt tranefarmation was epplied to 8ll plant pifbere.

(i) st Planting Seriss,

Beane: The low lsvel of manolinuran geve sighificantly nore nusiel

plants then all other treatments.

Both levela of meniron and the high
level of TCA gave significantly Peuer norwel plents than-ths:highLatel
of manalinuzon. = -

Sunflowar: The F-value just reached signifipants.and. thel varial

wes very high. 1t doss eppesi ®s if both Yavels of horuzd affetted tha

grovth of sunflowsr plants n

Hajz

notmel plants significantly.

(11} 2nd_Plenting Series.

Beans: The treatment effsct is not signiffcanty

Sunflowers: The treatment effect. is not significanty
Maiza: The high level of monuron gave s significantly fowari

numbar of normel plants than ail othar trestments.

4. Lrap Vields of Indicatar CEobs.

(i) 18t Planting Series.

femns: Yields were unaffected by Tha application of both Zevels

o monalinuran, TCA and monuson wers, highly téxic ta the erap ‘and -

suppressed growth wsry drastigally. : :

Sunflowsra: Thers wara no significsnt differenices betusetr t‘tss(‘.myan{s,' B
The resuits in Table 91 suggest that beth Levels of mentiron snd ths high
rats of TEA reduced the yislds.

PBeize: Cob weighte were reduged by both lsvels of JCA and ‘ths high

Tate of manurcn.
Stover wsightss The treatmant gffect. ia highly significants The
highar levels of manuron and TCA affected the yields very sdversely

in comparison with both ratés of menolinuren.



(14) 2nd Planting Sories.

8eans. Monolinuron at bath levels gave the tighest yislds.

Yiglds from tha unepreyed plots were very low,

Sunflowera. There wers no significent trestment diffefences

laizs. There wera no significant differences batusen trestusnts

with regatd to stover weight. High levels'of TCA and mahurar oid appeas-

to produce lowsr stover weights.  Due'to ths late plaHtinyy.cob GHL5H

were very low,  Trestment comperisons are this nat valid;

TABLE 93 1 NEAN NUMBER OF KUTGRASS AND ANRUAL GRASSES R
18" x 18" FRAME (RESIOUAL EFFECT

TREATMENT AST PLAN/ING SERIES

NUTGRASS ANMUAL - GRASSES,
Trnaf | Actua,
ionoliruzon 4§ 6.0 12 3
Monolinuren & 3.99 a 3
flonursn 4 5,68 ] 2
Ronuran 8 4,680 8 3
TCR 25 5.40 7 2
T Y 3.62 4 K 1445
Control 12 3

TABLES4 ¢ WEAN NUMIER AND HEIGHT, OF ALZE PLANTS
E (RESIDUAL “EFFECT.)

TREATHENT Butespes Rou ¥
5T PLARTING SEREES

] Trans?]_debual

£ Wonolinuron 4 | .16.63 615 ] .16.07)
Hlonolinuron 8 58 241,83
Honuron 4 56 184
fonuron € 57 .23
A 25 58 18,93
TCA E 59 18,26
Eﬁrul 6 .

* Hunber - Square Root Transformation
Height in inches

Rasidus) Effect .

Fean heighta of the maize planta, tha numbsr of maize and nuigrass

Planits per plot were ot significantly affeoted by the herbicidal tredt-

ments applied to the soil during the preceding eummer season. * The

Tesulte suggest that toxic residues of the thres campounds Bpplxed' ~.
irreapectiva of cancentration do not perslst from one summer geastn £o

the naxt,




Supmary 0f Result

planting herbicidal

for the contrak -of nutgress:proved

4o e B relatively selective method of controlling nutgrass, piavidet

a hesbicide with @ short vesidual -action was used. - flonurén and TCA <.

chemicsls; however, wers of a

he commerciaily reetricted.

2, Bopoiinuren as 2 b Trent

merited  fisld evaluation.

in the o siment 1inuron. 0% U

compared with monuzan BOE wettabls foudgr . Both compuuridy:

as p single rou

trestments ‘were as Pollowssi.

o row trestment orly).

1.
2.
3
4
5. Y

& sandonised blotk design with 3 replicates and 2 contrals. 2

pec block (Treatments 11 and 12) vas used. . :Flotslesyihs it ; i -
60 yds x 12", Herbicides wers applisd at Dethal on BEh November
imnediately behind mechenically plantsd nalze (97:4) The m;h
e pour end the seadbed surface unoven erid dey. Heavy rein fell-8 fours.
aftar applicatisn of She herbieides. The pibto uess kept whadsTrye -

in order to aseess the ralatsve cro safety feckor of sach canpound..
Gernination was uniform, but incpient herbicidsl phytotaxisity: bacame
ovident some 14 days after germinstions gepécially an ths monuran-
treated rows.. Total number of gepminated maize lafity wesé cpinted im

Tenalinuren

egch plot 27 days after planting. A second piant popuiation survey
o8 casried out 63 deys after planting.
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fotal plant population wes recorded and subdivided inko unafféoted.
(nswal} end aPfected (stunted) plants. Maize cabs uere harvssted iff
uty and the weights tecorded. ’
The total numbar of maize plante in esch cow pezerded 27 ahd ai ﬂay;' .

atter planting are shoun in Appendix Table 48, Tha meen véiues szh
. i

given in Table 95 . Weights of cobs ere given'in nppanéixfn'bu b

and the rsspactlvs means in Table 95 .

TREATRENT

i Monolinuron

Cantrol
Control
[A=20))

Counte .madp. 21 tieys aftar planbing

treatmant effect., Treatments 9 and.10 (1.17 afd 1.25 of, monurnn\ga

significently lower numbers of plants thert 811 18!1813 oF mDmxlXﬁl‘l:on g«

the control. The lowest camcentration of mnnumn did it sffact tie ,st’

significantly, The treatment effsct for weight of oobs’is:highly

The control produced & slgm.?lcnntly hx.ghar
ron and T8 Tny R40 b snd 103 Tbe -

significent at p = 0.05.

veight of cobs than 1.2 1bs. of monolinu
violde dooressed with incrossing dossges of

oF menurcn per acre.
uita indicated ‘thab mopolinurcn whery

monolinuron and mepurons  The re

plisd ge a pre-omergence herbicide Lo melve wes less njusiousto Eha

Crop avgn at, rates squivalsnt to-3i6 1bs of active par ecee blerkat biéase

he . 1atter frestnent o equivalont ba. :

a &% wetieble pouor vhich is appraXi-), .
fon for this

Meng (1,2 Ibs =, row treatment).

21 applieation rate of 7.2 lbs of
fatsly 3« 3 £imos higher than the curzent fisld recommendat!

harbicida.




tion uf Directed Basal Contact $n. fMaize

Two contact hebicides applied as directed basal épréys it

naize wora svalusted in nutgrase {nfasted sites. These'sparinsnts il

conducted ani young maize  (Bethal)and on wsuhgstabnshad HidRYa at Hepas
/Fented

o) Sabhkv. In a prelininary screshing tast,: anulsdfishin

fortified with DNEP (204 and S0%) and PCp () wsre’spitied o iHbbeduiny

rotes to young maize, 4 ~ 6" high (6 1éaf stegs). héaviiy- 'xnf‘s};tg‘d

paking directed harbicidal spraying difffailt. air.tempevati

tunidity during application were 35°C and 29% reapsc&i\lsly,

Inter-row mechanical cultivation wag cartied eut 'har) 'ml:assar

size was 60 yds x 1 yd (1/B0th acre). . The traatmanhs (axpreaaad

treatments par acre}, with raspective pre~ and pugt{eraaemsn mad

population counts and harbicidal ratings, recocdsd 7 days aFtar spray

aze given in Table 96 «
TABLE 96 ¢ BRE-AND POST TRENTUENT aaize 0 nuvuumms

AND HERBICIDAL “RATINGS FOR NUTGRASS.

TREATHENT BATZE COUNTS: ' . REFBICIDAL
DRE-THT |, P08 TP ~-ARTING:

[ ¥
6
8
b
2
6
. 8
3
7
8
9.
9
‘Contral £ o
Lontrol o 117 o
Contrel 126 U
et ® ] [ R

1% bot pNBP and ACH formulations. gave
At thease gongentrations, toxiolty

w traatments; . . Jhe

High applicetio cai7
axcellent initiel kill of . et

£6 maiza was only slight when mpplied ¥ dirscted Tol
) within: 16 days. of 'spraying

duxation of control howsver, uas very shozb.

e nutgrise had cunplately rostvered and the maize, despita tho abagncs oF

sppaared o be netardad whan compared to the’

Pﬁytmxm Polier sy!rptnms,
i st



uhsprayad plants.

») Bapsfontain.

oo’ sontact Kerbieides, PLP end DNED Fortified emulsifiable gii
applind at varis H L& apiis.
ware. : ppli ols cancentrations as directed basal tontact spraie s

1o, established risize infested with e mixbture of nutgiass and ELEG

"~ ipdfca. The maize receivad ultivation and Eho saodiciite

wese confined to a 124 band, (6% on'buth sidéh of ‘tha 1éils

1, 4 pints DNBP. 50%
2. 6 " K
o8 " v
4. 10
5. 12
6. B M pep-sh ;
7, 40 " "

Plot size wae 12% x BD'yapds. Tréatmsnts iigra srvent

rendomissd blacke and a with Bd fowa

hesbivides wore applies 6/1/60. Fifteen tays Lacm

in sach plot was samplsd by removing 3, §"% 36 cllp wm&rat

The green weed weight For each’ treatmant mh ad;apent,,uantmx

in Appendix Table 50 and the maans gl\lsn 30 Fable: 91

ThgLE 97

WEIGHT OF WEED
20.6
20.8
14,6
87

8 pints PCP S
a0 4 "
Control

Thers were no significant differefices i guven waed weights hatw‘eg‘n .

the {reated piots. The treated plots gave af averege of 15 bze Yn coma:

Porisan with 4 meaq af 30.0zs for the controls.. The. dotter diffsrsnce

Bin b vegarded as significant.




Screening trial at Bethol

FTIGURE 572

with Linuron plus

FIGURE 58: Control of nutgrass
surfactant
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Suppression of uwed growth wes only evident at the high hecbioibal

dosage levele, this

At fhase bigh

congentrations, Phytatoxicity (foliar soorch) to the maize was geverg,

Rosidusl herbicidal effect was of & trenaibory nature; Rsgscuth of

woeds was very rapid.

The results of the two directed contact spraying experifontss-
using PCP and DNGP Fornulations, showss thab bath compoiinds Gale s - .
hort residusl affect against cutgrass, -and wers highly toxts ks i
sapocially uhen applied to young plants. L

4, HERBICIDE SCREENING TRIAL:

HERBICIDE SLHeCHL IR

of compounds wauld thevafare furnish informetioh, hok only
of direct phytatoxicity to asrial grouth, but “would:ala

which herbicides exercised @ residual Eoxipibys A raplitated ‘spraani)

trial wes conductsd during the first season, followed b‘y‘ a‘rioprieplit

confirmatory test in the subsequent years
a} Sersening triel 1963/64). "
20 nerbicides or herbividal wikturse Gers appliad(s/L/63)50

nutgrass in the 10 - 12-leaf atege. Details of “the trentanfils ars

given in Table 98 . (Figuro 7)., * fotos oxprossed ag’sotiva pataril

per ncro.

Limiron



B 1o TCA =100 1bs, L
2, Dinosah ~ 5,52 1be ONBR N
3, Dinossb ~11.4 lbs oNgp

: X 4, 240 -

5, Atrazins -
&, Linuron -
7., Ronolinuron -
. flontizon -
9, Atrezine -
16, fionolinuren -
L. flonuran -

12. Btrazine -
13, Honelinuron -

14, Ranurory -
15, fenolinuren -
16, ‘Nlopuron -

+ Atpazine -
18, Amitrole -
19, paraquat -

2, Dalepon -

2, centrol -

22, Contral -

: 23, Gontral -

2 fontrol -

spraying wers;

‘WLE 96 3,  HERSICIDES AND HERSICIDAL WIXTURE PER ACRE..

Relative humidity - 545
Shade ‘temperatire -~ 25

w178

8 1bs acid squivalent (2 gallnna)‘

B 15 + Agrel¥ 1S fl.gz. .
5 1bs « Agral ~ 15 fi.oz,
5 3bs + Agral - 1S fl.uz,
8 Ibs + Agval - 15.F1; ozs
4 ke + Pmitrole = 9.5 Ybg' I
2,5 1bs + Anitrole & 56 ibss

4 s+ Auibzole - 9.6 1hs

4 1bs +
2,5 1bs + Paraqua(: FEET

4 1bs + Parequat o 1716 & ﬂgi‘ai'
2.5 lbs v Binossb 6,52 1ha,

4 1bs + Dinomsh’: 5052 Thei

4 1bs'+ Ginoseb’ -

9.6 lbs
1.5 1be
33 166 -
Unspraysd

Unaprayed:
Unaprayed
Unsprayede

8ize was 1/1D0th acres The pmmhng msstha: cunduwm “gaging |

501} naature conditions wese Fayogdble during sprayifia., .-



‘Resuite
The sxpaTimental plots were tatad For Gontrol of nubgrasd o 5

diFrerent following herbicidal epplication.  These mum

ace giver 45 Appendix fable 5 and the nean vsiussh Tawlé 99
gt the Pifal assesament, tuo clip quadrats (3 edv netto). wers  vemovsd
From oach plot Gentrs and the green hutgress Herbags weishe s
ore given in Appendix Teble 52 . and deans in Tebla 95 '

K.T. Ratings after '6 and 47 daye respestively = ~uerd comie
percsntagea of maximum nutgrass conbral:and.thef’ts: én

formation. Analysis of verience ere given For- the :flio vatifgs niy'

nd for wolghts of olippéd quadrate. - Contrel plste weke’Gxetid

from the analysis.

Berbicidal Ratings.

assagsment dates. Treatments 12, 13, i85 17 Bnd -19 Erar

ten on the Pirst dabe but not op ihe Hsnnnd 3 Treetm ntes:
not on the first, Variatiop wes ext:amely high in ‘the _awn

1in genetal the contact herbicidesy @G dinbseh

axcellent inisial bop KELY ufthin G-d e

was of stiart duration and had practically. dxssppaa

Combinations of soil acting hecbicides; 1.8+ suma' tad ugas’ and
strazine with emitrosa gave gosd cantrol of mutgrass anen rated .?:[ Bays

aPtar apraying. Thess plote housver ‘hecsms beinfastad Di?a mOREH ¢

later, :

The high applivetion rate of TCA dnd to. & leassr gxtaht, the
falapon trsatment gave the best contral of nutoress beth in raapaub u‘
121 and residual action. Thoss sesults ars aiso. unr\f;mﬂ by the geaen
Cltp quadret wesghts; Tre emalysis SF yartance Tevesls oo amr‘ificlnt
differefices. The resulte in Tablayg shou that bhe la(«eah whLEhtE af
frash nusqress herbuge wera: produced o the 168 ond dalapon sprayss

Plote.
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s} Goreening Trial 1984765

In this trfal, ssveral of ths most promieing tzentments incztdsd

in the 1963/64 screening triel, a8 well as a nusber of more.racent

herbicides and herbicidal ware . o okl

sepsated applications of the sane was st
sare spplisd in 100 gallons of watar per adés ko sinole pistei(i/l
scre) ae follows i~ (Rates ixpressed as . eabyus’ mesm':p/ep o
1} Initisl spray 257/x1/66"
2) . Initial spray

Initial spray

efpiciency of the Leeutments s¥e given it Tebla/do.s

IALE 3108 SAATING OF HUTGHASY. GO TROL

BN PERIOD -
TREATMENTS B 3 wapke -3

;. A ation 26/11/64

1, 2,44D ester ~ 0.5 I .6+
NaFl - 30 1bs + TEA 5 1be

%, 2;4-D ester ~ -1 1b'ase + NaF¥:
3p lbs + TLA 10 lbs B ,

3, Amitrole - 4.8 lba + dalapon’’

o
4. Bromasil - 3.2 lbs
S, Bromapil - 8,4 lbs, . .
8, Bromacil - 4.8 s ¥ ARLESETE

SR

4.8 lbs
7. TCA - 100 1bs
8, Dalapon ~ 40 b
9, Triuron ~ 100 lbs
10 baraquat = 1 1 « Agral 0.05%
11 parsquat - 1,5 b + Agral U.05%
12 Paraquat - 1.5 b + diuren
4 1ba « Agral 0.5%
13 Peraquat ~ 1.5 1b +monolinuron
2.5 1bs + Agral 0.5%
14 faraquat - 1.5 lhe s linuron
2.5 lba + Agral G.5%
15 TaZeiun nitrate ~ 600 1hs
16 Caloium niteate - 1200 lbs
17 Dinoset ~ 5.52 1bs
18 Dirveet - L1.04"1be o
3 Dinosey - 22.08 5 waaks aftor 2nd Bpplication

—— T 2
L»_ggp_l_instiuna 7T Eh and A/a/65 | A eaks affer 207 Bproiof
b romacil 5,2 166 P
Bal -~ &
apon ~ 40 1bs 1ha hgral
By

Paraquat - 1.5 lbs + divron 4.0 3
7 wouks aftor 2/2/65:

4

@ meGaGN

S

woow

: 5+
2, Linuron - 5 lbs + Agrak D.5%
Yinuzan 10 1he + Agrel D.55




wms of short durgtion (3 uesks). Repedted sppiichtioneob

and grase species. The effect of sinirary i Ganb

and Eoenell (1965b).

trentnonts ageinst nutgrass 1h waizs, o

Frankenuald on @ nubgrgss domineted weed e

uare ae followst= {Pos scto)

Injal {a)

3.

Greprayed contTols
Irisl {b)

1. Uinuron 1 1b + Rgrel 90 (0.5%) + 4 pints per 110 gal

2. Linuton 1,25 + Agral 80 {0,5%) ~ 4 pinté pex 100 !znllauﬁ'/mt ¥

3. Lsnusan 1.5 lbs + Agral 6O (D.58) = 4 pinta-per 100 gellonalimtd

& Linuson 2.0 1o « Agrat 50 (0.5 = & pints par 100 gailoid/ectd
S,

Unsprayed contzol.

Doth trials w: .savscted o adjesant sitery i eaatmente: WaTE,

- t1mess
&frangad at randem, in 8 eontinuols blook and feplicste” theas tlmes

d
PFlte yers 1/200th of an acres Tisel (o) (See Fid« 55)‘!158 gprayedy

%0 12/1/65, . The meize. plants ueTe wpproxinetoly 16° tatly and b,
Mutgreass 5% higha
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