
Vigorous, sproutsd tubers wars planted in large clay pots (16M diameter
r  . ■

x 12" height) at deptho of 1", 3", 6'J and 11" belou ths soil surface. 

The tubers mere covered isitb the required amount of screened-soil 

during January, 196S. Single replicates of each treatment mere placed 

in ths open after planting. Water sas applied at daily intervals. ‘ ■ 

The number of emerged shoots recorded at regular intervals is given 

in Table 34 , together with respective aerial shoot and root weights* 

The number of tubers produced per pat ars also given.- -....

TABLE 34 i NUIJ8ER OF EMERGED SHOOTS AND FINAL (i/EIGHT •
OF PLAMT FRACTIONS. • ■ ' / ■ •

(Days after planting)

Treatment
. | . . Ulaiot V- • Tubesd J ‘ 14 U 1 - 1 Bnnt.fl Stems VifmbMv

Pat S)
6 8 8 13 15 15 15 IS 15 6.9 6.a . -4.9 : '35 '

Pat' 4)
3" below - - 2 3 5 5 6 7 a 8.4 4,7 5»7 41

Pot 3)
6" bsloiB

1 1 2 156.7 2.1 4.0 : 29.- .

Pot 2)
9" belour

* *

Pot 1) 
il” below

* . *

* Heavily infasteri mith Flfllbrlstvlus exilic. . ■ ..

Nutgrses tubers failed to emerge tihsn planted 9'^beloui the. : - . 

surface. The emergence of tubers uiae directly related .to. the depth . . 

of planting. Fimbristylus exllis invaded pots 1 and 2 where nutgrass • 

failed to I fTrSit. The seedlings of the latter resemble closely those . 

of nutgrass.

from an agronomic point of view, ngfcgrase tubers located at depths 

below 6" in the soil do not appear to present a serious problem. . 

Fertilizer placed below a 9" depth mould therefore not be immediately 

utilized by the competing weed and may reduce nutrient competition 

under high fertility conditions.



4. Influence of Temperature on tha Soroutino of Nutoraaa Tubers.

UntJar field conditions the emergence of nutgcaee is principally 

confined to tha early summer months following the first summer rains,

i.g. October and November. Emergence during tha remainder of the summer - 

ip Issa pronounced. To eatablish whether sp'snuting uise ralatsri to ■ 

critical soil fcantpecisturesi froehVy haruBeted tubers mere exposed to ■•■■■ 

vatious'nonstant temperatures. The tubers Ivors planted in and covered- 

oith sand in shallow plastic germinating treys. Rate of planting use •• 

100 tubBts per tray. To prevent excessive moisture losses, thS treys ' - 

were covered and placed in ovens and refrigerators maintained at constant 

temperatures as shoum in Table 3S . Each treatment tues replicated - . ’

3 times. Oats of planting was mid-November. ' >

Trays maintained at 4Q°C lost moisture Mery rapidly and required-; . . 

daily mater replenishment. During the December vacationsi this oven mas, 

shut doiun for a period of three daye to prevent .desiccation of the tubers,..

forty-two days after commencement of the trial, all the trays_ • - ... : 

uera transferred to en avan maintained at 30 C. -

The number of sprouted tubers per treatment are-recorded in . • - 

Rppsndix Table 22 and the mean values in Table . 3S . The. angular • . . 

transformation uias applied to the sprouting percentages at 42 end. 70 . 

daye. Results in Table J5 are thus tabulated as actual data and as . 

transformed data for the tara abovemsnt.ioned dates*. .
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INfLUENCE Of TEMPERATURE OK THE SWOTdTlNG OF 
MUTGRflSS TUBERS. (ilEAN NUMBER OF SPROUTED TUBEflS.

T GIPERftTURE
PLANTING1 5°C 15°C 2D°D 25°C 30°C 35°C . . 4 o V

4 0 0 O 14.3 5.7 ' 8.3 ■ -•0.7- •.

? . 0 0 15.7 30,7 12.7 13,0 Z.a •:

10 0 c 26.0 48.0 1S.0 17.0 3.T

12 0 2 30.7 50.0 16.7 5.0. ■

J4 0 3.7 33..7 . SI.7 17*0 - Iff.D- • 6.3

ia a 7.0 37.3 54.7 50*3 '32.7- &<3

31 0 13.3 37,7 57.7 S6.7 44.3 ' 10.0

42 0 13.3 37.7 5S.3 60.7 6X.0 38.'/ *-

42
(Transformed'! BEAU 21.3 37.6 49,0 . 51.2 - 52.5 ' ''

L.S.D (p=O.0S) 6.3

SB 0 13.3 37.7 ■ 58.3, ' 62.0 6S‘.0 4C.0

53 4.3 22.3 42.0 58.7. . 52.0 67.0 47.0

56 7.0 25.3 43.3 59.0 62,-a 67.0 50.0

70 7.7 32.7 44.3 60.0 .62.0 67.0.

70
fTransformedl MEAN 15.ft 34.8 41.7 50.8 . 51.9 64.9 „  . . . .

L.S.O {p = 0.05) 6.4

RESULTS i ' ’

. Tuio analyses uiere mads, one of the percentage tubers sprouted. . 

up and. until 42.days after planting- froflijmhicft-.ths: S-X̂ -fcrsatHenb.waa-, 

omittsd and a second ap the total percentage fcubars apcoutsd up -and-, 

until 70 days aftsr planting. Irr both cages temperature sxercised a, . 

significant effect on sprouting. The percentage of sprouted, tuber* .. 

increased up to 25°C, then remained fairly constant with further .... 

increases to 35°C and dropped sharply when the temperature mas further . 

incroaood to 40*c, . • .

flleo of intereet is the behaviour of the tubers to.extreme 

S n b n  ,xp»sur.,. Tub.t. kept ■* 5°C f>llsa "I” ” 4 “ d ■h"  

l a w m l  to opti.m t.mpm.turs condition!., »t.o..i only .  .U a W  

increase in .p„uti„j percent.*. Hlgf te»p.r.ture « * » “" .  I” "* * " .' 

i M M  to inhibit epreutlna initially "i ‘ '» “t 

injury to the tuber.
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£ taducti.cn in temperature from o.Q°c to room temperature owes a 

3-day period brought about an increase in the sprouting percentage of 

the tubers previously stored et 4Q°C.

Based on the foregoing results, the optimum temperature required . 

for sprouting .is not critical, but mould appear to fall betoeen 25CC-' 

to 33°C. • .'■■■ . ■

From the soil temperature recorded at franksrwtald (Sse labia '5 ), 

it ulould appear that soil temperature oannot be regarded as: a critio&l - 

factoE in explaining the specific sprouting periods of nutgrasev-It - 

mould therefore appear that induced dormancy of the tubers - ■ ea>' -v ■■ 

reported by Tumbleson {I960)v, - may be a contributing factor, ■ _

Further investigationa with regard to induced, tuber dormancy. - 

sere therefore initiated in mhich the. influence of washing on tuber . „■ • 

sprouting waa examined. Two tests mere carried odt. exposing tubers to.-.' 

inoieaoing periods of mashing under a strong jet of water. - .• - .

5. Influence of Duration of Washing on the Sprouting of. - . - ■■ • v -v 
Kutgraaa Tubers. - • •

T,°Sreihiy harvested, late seasonal nutgrass tubara, (25/2/64) ...

Bare subjected to increasing periods of washing, namaly r .0} S mifiutaa.,

10 minutes, 30 minutes, 6Q minutea, S hours and 13 haute. Each .. . : .

treatmant consisted of 250 tubers, euhdiuidsd into. 5:repl-icate9..af-..50-

tubarj per treatment. Tubers mere placed in wire meah screens under a ..

stream of continuously flowing water. Tubers were planted in sterilized

river sand in petri dishes and kept m  an incubator at 30 c. The number

of sprouted tubers tuers recorded daily over a weekly period. Sprouted

tutiars were not removed from the petri dishes. The total number of .

sprouted tubers for each date per wsehing treatment are given in flpf-endi*

Table 23 . mean percentage germination (actual) and corresponding

angular transformed data for the final count are given in Table 35 .



TABLE 36 S INFLUENCE DF DURATION OF WASHING OS THE
SPROUTING OF NUTGRASS , ACTUAL AtuO ANGULAR 

_____________ TRAWSFORhlEO PERCENTAGE SPROUTED TUBERS.

TREATMENT NllfilBER OF DAVS AFTER PIANTING . - '

3 5 6 7 9
Ictueil iTrefi

1. 5 minutes 9.6 17.6 16.0 20.4 22.8 . 24,6 ' 29i7 ■

2, 10 " 10.4 16.0 16.6 21.2 23,2 30.4 - 30.7

3.'30 " 10.8 23.2 26.4 31.2 37.2 39.2 .38.S

4. 60 " 12.0 23.2 26.6 .31.6 34,0 •34.2. 35.7

5. 6 hours 2.8 5.2 ■ 8.0 12.0 24.8 17.6 24.7

6. 13 " 3.2 6.4 7.2 8.4 13.2 16.0

7 Control 6.B B.8 8.4 10.4 T.2.8 26.0 23.2

I..S.D o= 0.05 ■ ■ ■ .

The percentage of sproutsd tubers (transformed) uraa

significantly affected by the duration of washing'* An-exp 

end 10 minutes gave the same result and-were just significantly ̂ higher.' 

than no mashing. 30 and 60 minutes washing gave the- highest. sproQtihg- 

percentage. Sprouting decreased significantly when washing. tifflp-.iifaa-.-.v. 

extended to 6 and 13 hours, these tuio giving the sasie-sprouting, . 

percentage as the unmashsd contrdl. .■ -

In a second trial, the periods of mashing siei 

nufgrase samples harvested during mid-suianer* i.e. after the. first. ..... . 

tubers had besn produced. Tubers were subjected to washing periods of

0, S, 3D and 60 minutes. Each treatment consisted of 420 nutgrass . 

tubers, containing both mother and daughter tubers* The tubsrs wars .. 

Planted in germinating trays in washed river send, covered and kept at. 

Mom temperature. The number of sprouted tubers were recorded and . . .. 

rentoued almost daily oust a period of 50 days, These results are . 

graphically presented in Figure 37 . The total number of sprouted 

nutgrsss tubers for each washing psriod is givsn in Table 37 .. _





TABLE 37 influence: of duration or washing on the
SPROUTING OF NUTGRflSS TUBERS.___________

DURATION OF U/hSHlNG NUnSEft OF 
SPROUTED TtlHfBS PERCENTAGE SPftOtlTEfi

0 fflinutee US 2BtS% . .

5 “ 189 45.1# .

30 " 222 52*gjS

60 " . 20S . .49.0% --

RESULTS} . - :

hashing of tha nutgrass tubers exercised aoronouncediSf’faofc'-: - 

on the sprouting of thasa organs. An sx&Gsure.of 5 minutes :~-

produced a marked increase in percentage sprouted: tubers. • Increasing : 

the mashing period -to 30 minutes increased the sprouting peroenta§s:'v,;J 

still further. ..

Approximately 14 days after the commencement of: tfiis-tsiaij -,a 

colour change in the outer layers of" the.daughter tubers mas . . . .  

noticeabla. ft piogs^ss.tuB discolouration from ligbt -grey or• light■ ... 

broon to that of dark broun or light black «as jjbaerued. - =Tha dat$.. 

obtsined in both mashing trials compared favourably ffiitb ths-.sesUlts... ■ 

attained- by Turablsaon (X95CI) . ^  —
6. Insolation of Tubors. . •

A number of tests mere conducted in which freshly harvested- • - 

tubers were exposed to the sun for increasing intervals, The purpose., 

of theee investigations was to determine tha .suaceptibiLit'y. of the 

tubers to insolation . - .. - After expoeurs, the:trsated

tubars mere inserted in an oven and Kept at 28 C» comparing their 

viability «ith that of tubers stored in the laboratory for equivalent 

Periods. With fern minor exceptions, daily insolation mas unaffected by 

cloud or rain on the daya that tha tests mere conducted.

ISSLiai

Tubers were placed on sand in metal trays and exposed in the open. 

Treatments mers as follows:-



1, Tubers covered uitb a thick layer of thatuh grass. . .

2, Tubers cowared with a 1' layer of sand. "

3, Tubers uncovered. .

400 tubers mere inserted in each tray, removing 10Q tubara at

periodic intervals after exposure. The exposed tubera- were inserted • 

under a polyethylene Sheeting as a protection against tain. Exposures ' 

commenced on 16/1/61 and samples of tubers tssrs withdrawn 2, 4  7 find - ■ 

12 days after exposure. Results are given, in topcmdix TaBKc-24 and 

Tablo 38. - -

TftBLE 38 s
OF tubers;

TREATMENT

1. Grass cover

2, Sand caver

3, Uncovered

4. Laboratory 40 • 46

Uncovered tubers kept under a polyethylene sheeting showscj . - , > j:

■ educed aprcuting after an exoosure period of 4. days. Samples, of. :-i 

tubsra withdrawn after a 2 day exposure ehouied no marMed sprouting ,

reduction compared with protected tubers. The sproutir.9 percentage • 

of tubers exposed to the sun for periods of ? days

rapidly. After an exposure of 12 days, exposed tubers failed to>. ... 

sprout. . . .

Taat Ybl . 1 • , ■.'■■■

Tubers uiare placed on sand in metal trays exposed in the. ..

Blasahouse. Tubers ware moistened twice per day, 500 tubass. wera. , 

inserted in each tray, removing 100 tubers at daily intervals on 5 . 

successive days after exposure. Exposures commenced 20/4/64 and samples 

of tufaars mere mithdrauin 1, 2, 3, 4 and 5 .days after exposure.

Percentage sprouted tubers are given in Appendix. Table 25 and 

Table ag , .
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TflBl£ 39 s PERCENTAGE SPROUTED TUBERS FerLLOWIHG IWSQLATIGM 
____ ____________S________ OF TUBERS.’ _______

Exocsurn Period .
T' 1 Dav 2 Davn 3 Davs 4 Dave

1. Uncovered SG 6? 70 66 46 .

2. Laboratory SO 62 50 .27 2B • ‘

Tha 3pro,L!ti.ig of exposed tubers i . . .. was markedly 

better than that of tubers stored m  the laboratory, .-. . .

Tsat fa) ' . . . . . . . . .  ■.

Tubers uiBra placed on -sand in germinating traya and. exposed. • 

in the glasshouse, 2D/1/65, the one series ceing completely, covered-- 

with an opeque plastic sheet. 400 tubers were inaertsiiin-.ijapB̂ isay,- 

removing 100 tubers at patiodic intewslsaftar exposure* Results5 '-.:-, 

are given in Appendix Table 26 and Table 40 . : .'i.-;

TS8LE4Q s PERCENTAGE SPSOUT'Xi TUSEfiS fOU.O!M'j£.!INSOtATIQ$ -
________________ _._______ OF TU3ER5. ■■ • ' ••• ' -

Period of ExDQsure

1 Day 2 Davs A Dave 5 Dsvs

Glasshouse un­
covered 25 17.5 25.5 . 23.0

Glasshouse covered 14 15.5 13.& 19.0

laboratory ■ . . ,3.5.5 14.5 _ 14.0. __

Uncovered tubers Exposed in the glasshouse gaue a higher . 

sprouting parcentage than covered tubsrs or tubers stored in the. 

laboratory. The exposed tubsrs usre highly silscsptibls to mould 

infections which Sid not appear to influence sprouting. Covexed and. 

laboratory stored tuCers j/ere not infected.

The results of the three exposure studies indicate that the 

tubers of C.escfcilentm? are not susceptible to insolation. In taro 

sxpsrimsnts the exposed uncovered tubsrs gave higher sprouting 

percentages then the tubers stored in the laboratory. This u/e>» 

Particularly noticeable in the cass of Test B whara the tubers mere 

harvested and exposed during late auturarw



Tubers exposed during mid-Ganuary shouad reduced sprouting only 

after an irtsolstion period of 4 days. These results are in agree- 

menfc with the findings of Day end Russell (1955)f who reported that 

the survival of yellow nutgra93, unlike that of C.roUmdus.

Is not influenced by exposure to drying. .

1. illeter Absorption of Mutorass Tubers.

A Faui hours after a ram, shrivelled, dormant nutgraae tubers . . 

have been observed to small and expand very rapidly. TFta ij.lfcet 

absorption of nutgrass tubers ms therefore examined by means of Sfcarnetric 

•• end . cjravimatric methods, Grayinatiic tests mere eonductsS'on . ’ 

tuo samples of nutgrass tubers, uiz .desiccated . and freshly harvested -: 

surnner tubers. The volumetric test isae also conducted .on the

desiccated nutgrass sample. - in all the teate> 5 or 10 baicbes.of-.< 

nutgrass tuosfs were accurately weighed and permitted to-soafc in Biy . 

excess volume of water. In the volumetric test, aster, absorption . 

lies determined by decanting and measuring the remaining wattjBi Xfv the. , 

gravimetric test, tubers weiie removed, permitted to drain and dry fpr -. 

a short period and weighed at certain intervals, after immersion* .

The results are depicted m  Figure 30 antj have oeet. sianverta.d .tc-.e - 

standard basis, namely, the volume of water ebsorbad by 100-grams of. . 

tubers. • • . -

Desiccated tubers absorbed n>oxs uratsr and at a .faster rate than . 

freshly harvested smaller tubers. The spaBd at which.urater is absorbed 

by the nutgrass tuber in general could offer some explanation as to the - 

reasons for the rapidity with ttlhich nutgrass emerges in the field- . ... 

following the first summer rains. Water ass mainly absorbed during, the . 

first 24 hours* 1 *

* Influence of Storage on the Viability of Tubers-

To test the longevity of tubers in the soil it would be necessary 

to bury tubers for given periods and establish viability and sprouting 

Potential. Sur.h tests were, not undertaken. Hoaever, tuber samples 

"Wch had bean laboratory stored for varying periods Bara available. .

* sprouting tast mas thus conducted on thsss samples. . .





Nutgrass tubers which had been stored in closed paper bags tn<tha 

laboratory for varying periods were examined for viability. 10D 

tubera of 4 nutgrass samples uiera permitted to eoak.in tBp urater 

far 40 hours and the surallen tubers transferred to petri dishes. ' The ' 

aisight of 100 tubera and the .viability of oooh group, la given in 

Table 41 . . .

. TftBLE 41 : PERCEMTflGE SPROUTED HUTGRASS TUBERŜ  AMP AIR-OSY- ..

ORIGIN AND AGE OF 
T1I0ERS

WEIGHT (GRAIHS) 
PER 100 TUBERS

. PERCENTAGE 
SPROUTED TU8ER5

1. Freshly harvasted- 
Frankentuald

21.05 . 91 ■ .

2. 1964 - Bapsfontein 6.6 - 35 :

3. 1963 - Bethal 6.5 32 :

i. 1961 - Frankenuald 8.95 . - - .44 ' ' : •-

Nutgrass tubers stored in the laboratory , for ■ periods pf -.

4 years under air-dry conditions) showed no marked loss in - .. .. 

viability. The results are not necessarily directly applicable-.-tot 

field conditions. .

• 9s fflisoellaneous Tuber Teats. . ■■ • .•••

(q) Influence of smother crops on nutorass. .; ■ • . . •

Tubers planted simultaneously with teff and sunnhemp in largs . 

drums initially greiu mors rapidly than both smother .crops. Both 

cr&ps did eventually shade the nutgrass shoots but by "this time 

ths formation of daughter tubers had bsen completed. Smother . - 

crope are thus not effective in preventing the formation..of. - 

daughter tubsre.

(b) Composition of tubers. . .

Nutgrass toilers reaped at the and of the summer ware analysed - ... 

according to the methods preecribed in Chapter UT El. The 

rBaults are given on Pago 98. .

Ill



Protoin 5. 405?

Fat 11.13#

Fibro 11.47$

N-frae extract 59.93^

Ash 6 . 0755

iiioisturt. ti.0C$

Carbohydrate 71.40$

From q nutritional pbirit op uiaili, hutgfcasS tubera aro yory rich 

jn food reserves (carbohydrates) and thia explains tho reason fbi its 

aidespraad cultivation as a famine Pood.

|e) influence of IBCPA on the viability of tubers. . •

Ulhere horbicidoe euch as 2,4-D or (ilCPft ere repeatedly applied 

to nutgrass in turf, there ie evidence af a growth suppression. A 

turf site infested with nutgrass (8 loaf stage} received two mcPA sprays 

an 4/2/64 and 15/2/64 at the rate of 1.25 gallons par acre {5 lbs acid. - 

equivalent). Excellont top kill of tho nutgsaaa sas evident. -The . :  

notgrass sras mown 1 weak nftor th-a second sprey» 3 weeks after the last: 

spray, 240 tubers attached to the treated plants were removed at random, 

half of which wore washed undqr a stream of running water. Unwashed and 

sashod tubers were each subdivided in 3 lots of 40 tubers and plecpd in . 

petri dishoe in an incubator and kept at 28°c. the number of sprouted 

tubers uas recorded. Results are given in Tablo 42. •

TABLE 42 s INFLUENCE OF TOO APPLICATIONS OF fBCPfl 08 THE .
;___________ VIABILITY OF NUTGHA55 TUBERS, - - - .

10/3/64 12/3/64 15/3/64 22/3/64

Illoshgd
Unwashed

0
0

0.8$ 1.7
3.3% 3.3<£

9.!6<
5.8*

fJutgross tubors atteohad to plants ul ich had received tuo .

taovy applications of MCPA sproutod very poorly, suggesting somo moans 

op ttanalocation within tho troated plant.

01 &1NT - CLIPPIMG AMD INSOLATION OF NUTGRASS. . .

Insolation and repeated clipping of the nutgrass plant have been 

SJ990stod as possible methods of control. Experiments wero conducted 

to ir|vostigatg a) tho poriod of insolation roquirod to kill the nutgrass 

PWlt’ and b), tho influenco of ropeatod clipping,«hen combined uiith.a 

tloa',y fsrtllijor treatment, on the eurviual of the plant. It eas postu- 

tb.t tm= oo.Bin.ti.n »„uld axp.dlto m  » •  •*««”■"

Cu0a in tho tubor



1, Influence of Clipping Frequency on the Growth of 
Mnfcgrass Plants.

The influence of repeated clipping on the growth of aerial ant 

underground fractions of established nutgrass use investigated in an 

opsn̂ -air experiment, during the period January to April. Ackiv&ly . ; 

groining plants in the pre-flowering stage and with roots intact, .­

were harvested in the field and transplanted into dsao asbestos:tsayav 

The plants were arranged in four rows in each tray, each roe containin' 

25 plants. After transplanting; the stems ware clipped back to a hat 

of li inches above soil level, excepting the plants in the control tea 

(2 clippings). : . ■. .

The first clipping treatments were applied. 17/1/65•■'Clipping h 

uas maintained at l£ inches above soil level. All trays received- ., 

fertilizer dressings, namely, 9 gme and 20 gsis, Complesal fier.trsy. B d 

and 35 days after planting respectively. The trial ran for 3mantha*. 

Clipping dt-ces for each frequency are shown in Figure 39 and in Apper 

Table 27 . Treatments mere replicated three-times. Underground, 

fractions were removed at the termination of the -trial, waahsd and 

subdivided into roots and tubers. , ..

The results of green aerial weights of nutgras? per .clipping

date are given in Appendix Table- 27 . --flcoumUlafcive-aanal. u

(based on the total of three replicates) for each clipping f.req

is depicted in Figure 39 . The mean green aerial weight- for e

ing frequency is given in Table 43 . The mean- number, e

weight of tubers with the* respectivejafce***y root weights for each

clipping frequency are presented in Appendix Table 28 and the #

Tablo 43.

TABLE 43 • INFLUENCE OF CLIPPING FREQUENCY ON THE TOTAL 
WEIGHT Of GREEN AEHIAL AMO AIR-DRY UNDERGROUND 

BQGT FRACTIONS OF BUTGRASS,._----- -----





J

lllfisn tha control trays (2 clipping) ware first out (17/ 3/ 65), 

s large Bphid population was observed on these trays, which a/as absent 

on the remaining tEeaxmenta.. Coccinellids, pentatomicia, thrips and ■ 

jaasids wera also found in large numbers on the control trays. The ' 

collection was submitted for idantifioatlon. Ctgtails are given in 

Chapter XI 32. . .

Ht tha conclusion of the trial, the air-dry herbage samples Of 

the threa replicates for each clipping date within &ach-clipping ' i. 

frequency sere bulked, thoroughly mixed and a composite, sample.nifchdrauh 

and analyssd. The results are uhown in Table 4 4 .  *

TABLE 4fl s INFLUENCE'OF CLIPPING. FREQUENCY ON THC CHEtillCflLv i:.
... . .. cowposmoH pr.wrrsffflss.wcfffifflce..-

TREflTSENT £ PROTEIN % PHOSPHORUS '%  CAICIUH '

ID Clippings m . 0.44 l .H

5 " 14.5 0-.38 JO.?1

4 " 14.4 0.40 '■ 0.96

3 " . 11*0 - 0.36 - • 1.16

2 M 8.2 0.23 - 0.45

9.61 •'

-■-7.*SK̂ £

il

SULTSt . • - • . • - ,<

Herbage: Thj.00 clippings,, applied at approximate

gave a significantly higher yield of nutgraee herbage than.all ths otheE..-. 

treatments.:- ten clippings at weakly intervals. gavea significantly 

louer yield than 5 cuttingsi taio waeka apart. There tuaa no regulaE 

linear effect of clipping frequency. .

The moat significant feature of the results depicted in:fig.;39..-.. 

Is the consistent production of nutgraas herbage, whan applying a 

regular clipping frequency almost at weekly intervals, The yield curve-. , - 

fM  tha latter clipping frequency doee not appear to deviate markedly : _ 

from those of the lsea frequently clipped treatments..

Boots, anrj Jubera -

Root insights increased uiith deceasing frequency of clipping 

UP ^  3 clippings, suggesting that frsqUency of clipping exercised a 

^Isterioue effect on the total eir-dry weight. There is a suggestion 

decreasing numbers' of tubers with in.creaeed intenaity of herbage 

' .^ v a l , but the F-value was not found to be significant. Relationship

significant at p = 0.05,. .



the herbage protein content aas of a particularly high order • : 

decreasing With reduced Frequency of clipping. The percentages: of . 

phosphorus* calcium and ash, showed no linear relationship to treatment*'

ThB abnipoaltidn t*? the least frequently clipped herbage uiae dearly. . 

inferior in all respects. Generally, the phosphorus and caleiun contents 

of the herbage were comparatively high, while that of ash, particularly- -.

liS. . ’ ■ ■

2, Clipping of Nutgraaa Shoots in tha Laboratory. .

To test the regenerative properties of nutgraee tubar*t 3 teats . t-?; 

sere conducted in the laboratory, using sprouted nutgsaec. tubers- . 

approximately 2 days old. - ..

Tast (a) . ,*

20 sprouted Sobers were placed on filter paper on sand in 2, petri-,.;.,. .̂vv 

dlahec, 2/1/62. The petri dishes were covered and incubeted .at .28 C-. •.. •: i;: 

The vertical rhizomes were clipped back 4 times, ae close aa pp.eeible.;t&, 

the sober. The.number of vertical rhizomes reappearing after each 

successive clipping per 5 tubers are given below. . .

Number r,F Sbnnts reaorcuted

0 = ■ ;

5 * - ■ 5 .

. 13 * 3;s •

23 = 1.5. '

40 = ?.* -

Sprouted tubers mere capable of reehoDting uihen repeatedly clipped. 

at the exit point of the vertical rhizome from the tuber. Reaprautlns 

aftar the 2nd, 3rd end 4th clipping decrsased rapidly. . ■

.IiaUi) ■

Ten sprouted tubers were planted in sterile eand in small PVC 

containers, belou, the surface on 5/1/65. Five containers mere 

Planted and kept in the laboratory near the window. The shoots mere 

dipped at the baee of the stem, i .e . surface level. The clipping

end final length of shoots for *ach treat-
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n8nt ars giuen in Table 45.

TABLE 45 t ftMBEff AM) LENGTH OF WUTGB/ISS SHOOTS.

TREATMENT NUMBER UK SHOOTS AFTER '

:6 DAYS J 36 DAYS {" "M '̂OAYS"

HEIGHT OF 
SHOOT IN ' 
cms' RETEfi - - 
56 -days .

UNCUT . 10 10 10 40.1-

1st Clip - 5/1/65 7 10 10 24.7 -

2nd " 5/1/65 and 20/1/65 3 7 10 . - • 19.0 '

3rd " 5/1/65 ♦ 20/1/65
* 10/2/6S 3 7 9 • ' 12.9

4th " 5/1/65 + 20/1/65
- + 10/2/65 ♦ 28/2/65 6 10 ' . . 3 •• . •  4.5

Frequent clipping of the nutgrass shoots at base level: caused, a - . <> 

narked reduction in rasprouting only after ths 4th clippings - - . .. v 

Test (e) ••

Sprouted nutgrass plants with incipient root grosrth) .uisrs. • - u: '  . . 

BuhjBoted to 4 different methods of clipping. Tubers tuith vertical-.-: 

rhizomes were permitted to elongate until the .first leaves had - „ 

unfolded. Treatments wera as fallouts!- . : . :

1. Uncut.

2. Cut at basa of vertical rhizome - Exit position of vertical - . 
rhizome from the tubar. . . ..

3. Cut in ths centre of the vertical rhizome. •

“*• Cut at junction of first tgo leaves. • . . . . :

Ths clipping treatments niece applied ones and IQ clipped . , _ 

plants of each treatment uisre plantsd in medium sized polethylane. ppte 

and transferred to the glasshouse. Treatments were applied 11/3/64 . 

and tha pots harveeted 55 days later. The final might and mafcer of . 

various fractione are given in Tables 46 nri 47. -1 * . •
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mbi.E td ; NUfilBER OF SHOOTS. URIBELS AND.TUBERS PER POT.

treatment
SHOOTS AFTER 
33 DAYS

UfflBELS AFTER 
41 DAYS

TUBERS AFTER

I. Uncut 10 5 20

2. Base of verti 'el rhizome 10 2 21 r

3. Centre of vertical " 22 5 33-; . -

i. leaf junction* 10 5 ■ '27 : - :•

TREATMENT 

1. Uncut

2 Bess of vertical zbizoma

3. Centre of " "

4, Leaf junction

0.9 - 

1.2

WEIGHT OF SHOOTS,ROOTS AND TUBERS AFTER :
55 I« G«S PER POT , -V:

2.7 1.2

1.75

The three methods of clipping did not influence the weight-. - 

of stssts produced. Clipping of the centre of the vertical rhizoBB .. 

lasuited in the abnormal etnergance of double shoots. The double shoot 

appeared to have developed aa two separate plants since the. fiinsl ■ 

pLiabsr and waight of tubers in these-pots mere almost double ttioaq 

produced on the remaining trsatmBnts. The results further illustrate 

that nutgrass growth wee not adversely affected by a single clipping ■ 

irrespective of haa close the treatment mas applied to the nothsC.tubo . 

jinwarv Growth of nutgrass plants and Bprouted tubers are apparently . . 

“"affected by repeated clipping. In fcht presence of adequate 

fertilizer repeated clipping of nutgrass aa often as 10 times at . 

weekly intervals, did not significantly reduce the total green herbage . 

“Hght. There ttfas seme evidence to indicate that the underground ■ 

ftaetion of nutgrass was rsduced by frequent clipping treatment. The. 

a«rvival of large numbers of tubers on the frequently clipped pots, 

au99ests that frequent clipping cannot 6s considered as a suitable 

c°ntrol niBasuta.
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Laboratory evidence on tha influence of frequency and position of 

elippln9 of the vsrticai rhizome merely serve to confirm that 

nutgrass is markedly resistant to frequent clipping. The position 

of clippies of fche vertical rhizome appears to bear some relationship 

to shoot emergence. Of considerable interest, however, is the 

chemical composition of tha clipped herbage and the relationship - 

betoean clipping frequency and herbage quality. From a paatoral 

point of view, herbage containing such a high percentage of protein, 

phosphorus and calcium,merits further examination. .. ■■ ■

Nutgrass plants exposed to the sun wilt after 1 - ^.hours’ 

of insolation. To establish whether such exposures produce a 

permanent desiccation of the plant, a pot experiment was carried. out 

in ghich nutgrass plants were exposed directly to the su,' for . rv 

inereaeing periods and then planted in pota. Tha. effect.of this . . 

treatment uiaB evaluated by examining the regromth of the exposed ■•••>. / 

nutgrass plants. -

(3) Insolation of Plants. . • .. .

Actively growing [Slants were removed from the fiBld, cut - - 

back to approximately 3" from base level. The planta were placed . 

on trays filled with aand and expoaed to tha aun for Iftcreaeing . . • 

psrioda during fflacch {Fig. 40 )• maximum day tensperature for .this. . 

date was 28.0°C and the hours of sunahine 9.1. The, plants afara. 

exposed during the period 11*50 a.m to 5.40 p.m. The planta were 

rotated every ten minutes to enaure uniform insolation. 100 plants, 

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

single replicated .deep asbestos trays in the open air. The tine and 

duration of exposure are given in Table 4S . Three weeks after ■ 

treatment, the shoots aere clippsd at ground level, weighed and

The underground fraction was paahed and scvsensd. The . 

***•*» weights of the latter and the number of nutgrase tubers per 

taaatffiunt are given in Table 48 *
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,TA8LE 40 s INFLUENCE OF INCREASING PERIODS OF 
INSOLATION OF NUTGRASS PLANTS. 
NUMBER AND WEIGHT OF AERIAL AND 

_____ __________ UNDERGROUND FRACTIONS._____________

' DURATION 
OF EXPOSURE

SHOOTS AIR-DRY
HEIGHT

JNDESGROUND

TUBER
NUIilBERNUKIBER GREEN

WEIGHT

0 tilinutea B8 27.S 47.9 238

15 " 61 25.3 51.9 252 •

30 " 7 X 22.9 21.9 . 229- .

60 11 6? 24.3 22.7 -122,-'

2 Hours 64 18.6 27.4 - 115 '

3 " SB 21.1 26.4 124' .

4 “ 58 14.4 20.1 - - 62' ■

5 " • 59 .11.4 18.8 ' '83-' ■■

RESULTS:

Aerial growth uias adversely effected by the duration of . ' r 

exposure to the sun. The leek of replication^ houeuer diminishes the 

value of the results obtained in this test. An exposure period 

exceeding 2 hours, markedly influenced tha final atera weight, while-a. .

30 minute exposure or mors, was sufficient to reduce the weight of _the ... 

..wdergrqund fraction. Tuber number-.uias. reduced _by_an. exppjufs  ̂ .

exceeding 60 minutea. It must be conceded that normal raid-surametr .« 

tesiperaturee are hiqhor^s&fthoee experienced during the above teat., .

The results confirm that an exposure of 5 houre is inadequate to achieve . 

8 permanent desiccation of tha plant. In this test, however, the . 

Plants were repeatedly rotated, thus ensuring complete exposure, e . 

situate not usually encountered in the field. To attempt nutgreae , 

wntwl by means of insolation would therefore require exposure .

Periods longar than S hours
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. CHAPTER X.

. C0B1PETITI0M STUDIES

Interest centres on whether or not the marked growth suppreeaion 

of the crap,competing with nutgrass under field conditions,is caused fey 

8 possible aecration, based on some antagonism of undefined origin from 

tha underground system of nutgrass, or whether the aymptomology of rater 

growth, and attendant visual foliar deficiencies are attributable to • : 

physiological disturbances produced by competition for environmental ■ 

fectors such as plant nutrients and water. In an effort to explain the 

manner of this competitive action, a number of studies were conducted in 

ths laboratory, glasshouse and open air. The results h&We.been grouped 

into two sections) namely, Direct end Indirect Competition. w . : .

S. DIRECT COMPETITION. . . : ; /

The investigations grouped under this section include the follqtuirt? -

a) Response of maize when groan in the absence or presence of nutgrea?.-; 

under ttuo levels of fertility. . .' . - - .

b) Response of sorghum and cucumber when grown, in the absence or presem 

of nutgrass under a high fertility level, • • . .....

o) Response of sorghum to increasing plant populations of nutgraest „. ... 

d) Inersasing nutgrass populations, .

•) Water consumption of nutgraee and tuio common uteea species.

l.Rwoonse of maize grown with or without nutgrass competition.

Tha purpose of this experiment mas to study the influence, of .

Egress on ths growth of maize when groan in association with.nutgrass 

or in the absence of competition. Two methods of planting were thus .. 

Copied, namely, an associate or competition method {alternate rows .

8f wize and nutgrass - F ig u re ^^ i  and separate method (maize and 

nutgraas separated from each other - Figure Co.Fige»41 & 42. Tho trial 

conducted in deep fibre asbestos trays. For the separate planting met .

a PVC plastic sheeting t 2 m  thick *aa inserted and sealed in th 

^ftra of each tray thus excluding horizontal soil moisture movement.̂  

Nut9MBS plants approximately in the 5 - 6 W  re!"'3',0d inta

tha.FiBld, cupped back to a height af 2" and planted at the rate 

^ to«a. (20 plants par row) per tray.



2 POIYETHELEUE PaRTHION

FIGURE; 4i DISTRIBUTION OF PLANTS IN POTS. FOR COMPETITION EXPERIMENTS’ 
' (CRUMMER & BEYER) . ' 

Cl- ROOT SYSTEMS OF THE SPECIES 1H CONTACT - ■ ’.,
CO- ROOT SYSTEMS OF THE SPECIES SEPARATED .

C 1 to

■ a x * '*

x * K * a " • i
» *  * *  *

X * * ■ *

* NUTGRASS

* CUCUMBER OR SORGHUM

1-J POL-YVlNYU CHLOSIOE PARTITION

A *

ill

?|

%

■ fiSUR6x̂  DISTRIBUTION OF PLANTS IN TRAYS FOR COMPETITION EXPERIMENT? 
: . - (GRIMMER & SEVER)

. .31 ~ . ROOT SYSTEMS OF TMg SPECiES IH CONTACT.

... ? ■. ROOT SYSTEMS OF THE SPECIES SEPARATED-
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B seed uiae sosn in 3 roue (10 seeds per row) per tray.

Th#0tetlcally, the maize and nutgrass enjoyed the same volume of soil 

apses 90* itay, irreepactivie of the ttiettwl af planting. In the associate 

mgthod (Cl) of planting, the maize maa subject to direct bilateral nutgraea

toipstition.

Tiro fertilizer treatmente,.viz. no fertilizer (To, and fertilizer 

Ill) (lSOO lbs Cpraplesal/scts applied in too spilt applications) iliere 

3UpBrinpoaad over the two planting methods, giving the following treatments. '

1, Associate planting (Competition present) - Fertilized - Cl FI* -. - --.v

2, Associate planting (Competition present) - Unfertilized. - Cl .fo. • •• .

3, Separated planting (Competition absent) - Fertilized Cff. ; •

4, separated planting (Competition absent) - Unfertilized Co.Fo,

Esch treatment mas replicated 3 times* The traye Were, arranged 

random in the open air. The maize was sown ? days

plants had been planted. Fertilizer mas applied at planting and 22d%ye\....: .. 

later. Trays did not suffer isater stress throughout the. inueatigatiar). ....

Baize gemination counts were made 5, 6 and 9 daya after planting. The , 

trial mas terminated 41 days after planting of the paiza., Serial maize • v:-:, 

and nutgrsse sterna mere clipped at ground level and the respective green . . 

Heights recorded. The heights of 10 maiZB plants selected at-random f ^

3 measured. . Underground fractions mste.-mRsh.ed, divided ntn ; 

b fractions and respective weights recorded.

*- K a . germination. .

Beao maize popula-ions par tray are given in Table 49 and in 

“ttendix Table 29 . . . .

TABLE 49 ; EMERGENCE OF BAIZE, WEAN HUBiaER PER TRAY.

navs afTER PLANTING

m m





lampetition experiment: 
'rom nutgrass . 
ilth nutgrass.

' " ' N

There uias no evidence of a treatment effect on the rapidity 

final emergence of maize.

. of maize and nufcqrasa.

Approximately 11 daya after planting of the Baize, there eaa 

strong evidence of a marked fertilizer response by both maize Bnd nutgrsaa, 

furthermore, maize gromn according to the separated planting method 

w5 taller and more vigorous than maize grouin according to the associate 

lethod. In the absence of fertilizer this effect uias accentuated, 

approximately 3 meeka after planting, pronour^ed stunting, incipient 

foliar chlorosis, symptomatic of nitrogen nation, was observed on.the 

laizo groining in association with the nutgrass. The atuntiny effect on the 

«aize plants mas particularly evident in the absence of fertilizer. : The 

above symptoms were not evident on the maize grouin without nutgrasB . 

competition. ' •

3, Aerial and underground plant fractions. . -

Ths green uieighte of nutgrass and maize stems together with.

respective maize freights are given in Appendix Table 29 , Freah and air

dry Heights of maize and nutgrass roots, as mall as number and air-dry

Haights of tubers are show in Appendix Tables 30A * 309. The means of all

results are summarized in Table 5(3 . Analyaes of variance mere

not carried out on the number of maize end nutgrass atema. The data is

included for comparative purposes.

TA9LE 50 s WEIGHTS, HEIGHTS AND NUIS8ER3 Of KIAIZE ft HO WUTGflASS.

___ __________ WEIGHTS IM GfflS PER TRAY. -- - .
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fteetion Inveetigated 

WHE 
Numbers 

2- Hai9hts (Inches)
3. Stain Weight (Green)
*• Root Sleight (Fresh)
=. Scot (Sleight (ftirdry)

s e ,
!• « •»  Uisigiit (G..«n)
• Root Weight (Fresh) 

in' 2°!!* “9i9ht (Airdry)
[ubar ffleight (Aicdry)

• '»*6r number 
yliE AND miiTroflcc

i,‘ ” a|8s (Green (Height)
■ Boots (Freeh Weight) 
'.Staas fc Root (Fresh 

Height)

Cl (Associate 
Fo

28 
12.0 
58.3 
4 4.9

Hantina)
FI

23
20.5

145.5
53.8
22.8

r/*(Seoarate
Fo

27
13.0 
86.8

134.9
74.1

Hantino) .
n  - '

27
23.2

246.3
208.4 
•110.4

83
140.4
544.7
291.6
67.2

167 
266.3 
677.7 
426.5 
69.3 

Sl.fi.7

82
133.2
445.9
249.0
50.6

Mfi.O

155
18S.9
500.3
289.0 
44.1

337.0

198.7 
S69.6 
?6B • 3

411.6
731.5

1143.3

220.0
580.9
800.0

433.2
706.7

1141.9



2) Green Weight of Wutorass 5teg,si-pppn Mielght of Matze 5tarns

— C _ 166.5 vs 101.8 C - 160.0 vs

p .  12.b us 195.9 F .  136.8 vg

CxF- 86.6 vs 58.2 CxF - 133.2 vs

246.2 vs 145.4 186.9 vs

3) r.raon Stem Weights of maize and Nuloreaa combined.

C -326.6 vs 305.2 

F - 2D9.3 vs 422.5 

CxF - 220.0 vs 199.7

433.2 vs 41i.8

140.4

266.3

4) Fmsh ffleloht of fflaiz.a Roots. 

C - 171.6 vs 49.3

F - 89.9 vs 131.1

CxF - 134.8 vs 44.9 

208.4 vs 53.7

5) Fresh Ulaloht of MutoraBB floota.-

C - 473.1 

F - 495.3 

CxF - 445.9 

500.3

611.2 

589.0 

. 544.7 

677.6

6) fresh Root Weight of maize and Mutaraaa combined.

C - 644.7 vs 660.5 

F - 585.2 vs 720.1 

C*F - 580.7 vb 589.7 

708.7 i>s 731.4

7) Mt-drv Uleloht of liiaiis Roots Q) flir-dtv Uleioht of ljutorass Roota.

C - 269.0 vs 3i5G, ' r - 0 ,-,s  ua ^-73

F - 270,4 vs 350.7 

CxF - 249.0 ve 291.7 

289.0 vs 428.4 

3) jit-dry Tubar heights.

SB.53

92.25 

F - 45.40 v 

CxF 74.13 v 

110.36 V 

10) Tubar lumbers

19.73 

66.58 

16.66 ' 

22.80

47.35 

F - 58.88 \ 

CxF - SO.60 \ 

44.10 ui 

ll5 !?■!« Helohta 

c •• 18.1 vs 

F -*12.5 vb 

c"f - 13.0 vs 

23.2

a 57.00 

3 67.16 

69.90

16.2 

21.8 

12.0 

20.5

F - 266 

CxF - 236 

277'

'271

296

316

. 22.2 vs 20.5

Tha results were analysed aa?campletely randomized 2 x 2 factorial!

3 lapllcstiona,

li£sen heights ofmaizs.

JhB aPfects of competition and fertilizer antf U »  interaction 

#8t* all highly significant. The competition effect was much wore 

in the fertilized trays than in tt* unfertilized areae.



1 r~=en aalohts of nutgrass.

All the effects mere significant. The competition effect oas much 

K0I9 pronounced in the fertilizer traya than in the unfertilized ones.

3. r̂ iinhinecl green weights of maize and nutoraae.

for each fertilizer treatment, the total weight of green mateflal

produced per trey remained almost constant, irrespective'of whethet the two 
yiero

spscies of plants planted in alternate roue or separately. The inter- • . 

action effect mas completely removed by combining the Heights. Fertilizer 

application increased the weights by 100^. . ...

4. frasft meioht of maize roots. .

All effects mere highly significant. Fertilizer applicationa • ■ - . 

produced practically no effect when competition was present. ■ ■•••. -

5. air-drv weight of maize roots. ...

The competition, fertilizer and the infceraction.betuiean the twovo- r- 

mite all highly significant. In the absence of competition frost nUtgraes,' 

tti8 fertilizer application increased the weight of maize roots by. 36 ,gms. . - 

par tray, .in comparison adth only 6 gras in tha prsssncs Of competition. ...

6. Fresh insight of nutorass roots. .

The competition effect was significant. ; . ^ .

7. Air-dry weight cf nutorass roots. . . .  . i ..

The competition effect jUBt reached significance at p = 0.03.. .;... . ,v  

Thsre.ar.e indications of a fertilizer and interaction effect, but.thsfe; is 

insufficient replication to allDis firm conclusions in this regard. . ., , 

3' Cctnbined fresh root weights of maize and nutgrase. .

Competition had no effect and there uiaa no sign of an interaction. .. 

bstuiBBn ocmpetition and fertilization. The effect of fsrtiiizafcionwas . 

significant at p a 0.05. '

Air-drv tuber weights.

The competition affect mas significant at p * 0.05. .

lD* luber number

Tfte competition effect ujsb rather large but not aignific 

H-BlQht of maize plants.

Only tha fertilizer effect was significant.

It should be noiad that the presence of competition, namely 

de lated  planting method, instead of the separate planting. 

favoured tha growth nf nutgrass and adversely affected the maize.



It ssetns that the nutgrass can batter compete with maize than it can 

&th its own species.

ft salient Feature of tha above experiment mas the fact that the 

competition effect, evaluated in terms of green maize weight, was much . 

icora severe in the fertilized trays than in the unfertilized trays.

This suggests that tuhan heavy fertilizer dressings atB applied to a 

nixed population of nutgrase and maize, the nutgrass is able to utilize 

these nutrients more efficiently than tha maize. Despite this . .

efficient nutrient uptake by the nutgrass, it isill ba noted, that in the • 

presence or absence of nutgrass competition, the serial growth of msiz© 

ues increased approximately 3 timee as a result of the application.of - ••

fertilizer. In other words, the competitive effect of nutgraasis. to .. ■ . - • 

a large extent offset by altering the nutrient status of the sail..rthe, ■ ’■ 

above results are applicable to conditions ahere maize is.grooin in . - <■ 

competition tilth clipped, iubII developed nutgrass plants.

12. Competition and nutrient removal. : .-. ■ a :

Composite air-dry herbage samples of maize and nutgrass.,wer.«

analysed. Results reflecting the composition of the herbage ate giu^n .

in Table SI . . 

TABLE 51 ; CHEIillCflL CCmPOSITIQM OF BAIZE AND MilTGRflSS . - .. ..  ..
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PLANT FRACTION PROTEIN

%

PHOSPHORUS
%-

CALCIl® ' .ASH
-$

61AI2E
Associate - Fn 5.2 ....... 0.12

0.14

- .. £j’i48-- 
n.30.

i . 9 5 ___
. 7.58 ..-v

Separata - Fo 7.4 0.13
0.10

D.54 .. 
0.40

10.88 
- S.91 . .

HUTG3ASS
Associate - Fo 3.6 0.Q9

0.12
. 0.48 
ft.40

' 11.03 / • 
10.36

Separate - Fo
- FI

4.2
7.0

0.D9 
ft. 14

0.52
D.46 ‘ tJ.10 -

Fertilizer applications increased the protein content of the . 

”utgra8s irraBpecfcive of the method of planting. IBaize, on the other 

•and,showed no response to fertilizer dressings. In the case of the 

associate planting method, the reduction in protein content of ths mLze 

Bould be ascribed to active N uptake by the nutgrass. Phoephorue content 

maize and nutgrass appeared to increase slightly, while celci 

intent appeatad to decrease as a result of fertilizer treatment. The 

8sh content showed no positivo trend. .



^  ^ petition batman nutgrass and indicator crops.

The influence of nutgrass on the growth of two test crops, sorghum 

gnd cucumbers, was investigated. Nutrients s-ero maintained at a high 

leusl to exclude any possible inter speciea competition. Large poly­

ethylene pots .divided by means of welded polyethylene central partitions, 

ufgjs used. Each pot vies divided into tuio completely separated equal 

part9. . The method of planting is similat to that described by GsUmmer 

(I960) namely* associate planting, uihere nutgrasa and indicator .crop. ore. - . 

planted within each aide of the wall (figure 4:3b)eo that ropt competition 

Is possible and tha identical nutgrass and indicator crops ara planted .

separately on each side of tha wall (figure 43a ) so that no root..... .

competition is possible. Each compartment was filled oith the. .Bams weight 

of sashed riu8r Bend and planted to indicator crop and sprouted nutgraaa. 

according to the pattern shown in Figure 44, thus giving 4 treatmerifcst... .-

-112-

PUOTIMR METHOD COMPARTMENT A CODlPARTISENTiA

A. Separate planting - No 
competition*

ifl Cucum&sra 10 f*i?fcgrass • • ■ y.-i;

B. Associate planting - 
competition.

5 Cucumbers + 5 
Nutgrass

■ 5 Cucumtjera + 5 .. 
Nutgrass .. -. 1

E. Separate plenting - No 
competition

10 Sorghum 10 Nutgrasa . ■

D. Associate planting - 
Competition.

5 Sorghum + nutgrass 5 Sorghum + -5 . 
nutgrasa'.

Separate planting - 
Dividing mall perforated 10 Cucumbers 15 nutgrass .

In the case of Treatment E, the nutgrasa and cucumbers .mere

separated by means of a perforated dividing wall, thus excluding- direct 

»ot competition but permitting exchange of’e&d  solutions. In this . 

treatment, the nutgrass population was increased to 15 plants per.cow- 

Partrcent. Treatments were replicatsd S times. The pots were <ept 

in the glasshouse. Fertilizer (Compleeal Supra) was applied to all 

MapaEtnients at the rate of 0.2gns, 5 gwa and 1 go per. compartment

4 “ays, ? days and 14 days after planting, respectively. Tap uiater 

^applied daily at a constant rate. .



Aerial growth luas clipped 27 days after planting and the under­

ground fractions urasheci and separatad and wsighsd 2 clays later. Tha 

eights of aerial and underground fractions are given in flppandix Table 31 

t b,C. The mosn-grean weights are shown in Table 52 . The aerial weights 

gf botti compartments in respect of indicator crop as uiell as for nutgraaa, 

ssre bidksd together for purposes of statistical analysis. Underground 

fractions consisted bf indicator crop + nutgsasa for each treatment. .

TABLE 52 : RICAN GREEN UlEIGHTS OF INDICATOR CROP AMO ' 
____________NUTGRASS IN GRAMS PER POT._______________

, -113-

AERIAL FRACTION

42.86
48.74
41.06

UNDERGROUND FACTION 
INDICATOR. CROP r 

. NUTGRftBS

Reiulta

8©cause of the larger nutgrass population in Tteatmsnt E, strict 

eofflpatisons between this treatment ant the remaining treatments ara not 

piwsiaie. The results are included fpr comparative purposes. ".... . - 

Beioht of aerial fractions - Cucumbers and Sorahuro. -­

There were no significant difFersfieee betmssn the treatments, viz 

s anfl 8 and C and D,

jglQht of asrial fractions - nutqraas.

Nutgrass growth mas not significantly affactsd by the method, of 

Planting or ths competing indicator crop. .

Mai underground fraction

Treatments A and B (cucumber and nutgrass) did not diffef .

significantly from each other. Treatments C and © (sorghum.and nutgrasa). 

9l8B shooed no significant differences. '

f*om the above results it would appear that, provided a high 

^Usnt leval is maintained, ths competitive effects of nutgrass ear* b* 

Ul«aly counteracted. Under the above circumstances, both cucumber and 

appeared to be unaffected by a high nutgrass population.

ZB.5
25.3



Aerial growth uiae clipper) 27 days after planting and the under­

ground fractions washed and separated and weighed 2 days later* The . 

Mights of aerial and underground fractions are given in Appendix Tabls 31

I B,C. The «3ara'9rsen eights are shouin in Table 52 . The aerial weights 

of fioth ccwipart(i®ht\s in reapact of indicator crop as well as for nutgrass, 

sere bulked together far purposes of siutieUcal analysis. Underground 

necilone consisted Of indicator crop + nutgrass for each treatment;

TABU 52 S IflEAN GREEN HEIGHTS OF INDICATOR CROP AND- . ‘ 
________  HUTGRASS IN GRAfflS PER P O T . ________  >

TREATMENT AERTAL FRACTION UNDERGROUND FRACTION,
i«Dic/troft crop. ■

' . NUTGRASS-CUCIIHIBERS SORGHUM NUTGRASS

A 42.06 14.06 . - .18.55- . . ..
48.74 16.10 ' . 20.7B '.iv >

I 41.06 -
28.5 14.6B 12.02.

0 25.3 i2.28 10.66 „

Results

Because of the larger nutgrass population in Treatment Ef .strict-.-' 

cwiparisons between this treatment and the remaining treatments are. .hot 

passible. The results are included for comparative purposes. . .  . ... 

Beioht of aerial fractions - Cucumbers and Sorghum. - - . - . .-■ f 

There uers no significant differences between the treatments, vii

A antj a and C and 0 . ’ ‘ ' ....... ................. . .

IfeiQht of aerial fractions - nufcqraas. : .

fiutgraee growth was not significantly affected by the method of 

Wanting or the competing indicator crop. . . <

Istal unrtacoiiiund fraction .

Treatments A and B (cucumber and nutgrass) dio not differ 

’^ificanUy from sach othes. Treatments C snd D (sorghum and nutgrass) 

alao shouad no significant differences. •

from the above results it would appear that, provided a. high 

^tient leyei Is maintained, the competitive effects of nutgrass <?en be 

counteracted. Under the above circumstances, both cucumbe* and 

aotehum appeared to be unaffected by a high nutgraBs population.



rnfreasino nutgrasa populations groan with Sorohusi.

Tg establish the peak level of competition bstussn nutgraas and 

a teat crop grouin under a moderate fertility IbvbI, increasing 

populations of nutgraas mars planted, together with a constant sorghum 

population. Sorghum was eouin in large polyethylene pots in the presence 

jnd absencs of increasing nutgrasa populations. The latter ranged from 

3-20 tubers per half pot. The pota ware sub-diuided by means of 

polyethylene walls. 5 sorghum seedlings were retained m  each sub- 

ditfidBd section. Increasing nutgrasa populations uiere planted in only 

one half of each pot. Each pot tharefgre contained a control treatment 

for the sorghum. Each pot received 1 gm of eomplesel per sub-esction

4 days after planting. Each treatment was replicated 4 times. Rots wars 

kept in the glaeshouse and the herbage clipped 6 weeks after [Jrutting* \ : 

The qcetsn weights of nutgrasa and eorghum are given in Appendix Teble 32 

Tiib corresponding mean values are presented in Table S3 • .

Rasults. •

rA9LE 53 . GREEK WEIGHT OF SOSGHCiM HCRSfiGC GROSW WITH ft WO .
_________  WITHOUT liUTGRftSS CDtilPETTTlOH . GRASS PER POT. . .

wr’GHT OF SQRGWJfH
WTTH NUTGRASS

3. 12

4. IS

5.62

3.02

1.75

1.20

21.0

24,0

23.4

23.9

Qlsights of sorghum grown in the absence of nutgrasa competition (f 

Wrtsrofee) .mere excluded from the analysis.

The green aerial meight of nutgrasa increased significantly with 

IncEBaaed ratao of planting up to 15 tubsrs per pot, A further increase 

to 2D tubers per pot did not influence the aerial growth of nutgrsea. .

The green weight of sorghum stems were significantly decreased 

«»> increased nutgraas planting density. Increasing the nutgrase 

tuber population from 3 1:o 12 decreased the weight of sorghum from 5.62 

to l.B0 per pnt. A furthar increase in the number of tubers to 20 pe 

Mti decreased fei-is weight of sorghum by 0.55, which wan not eignifican .



inodarate t jrtility levels, nufcgraas mas able to tolerate severs 

intre specie® competition. Ttie growth of sorghum however was markedly 

reduced by increased competition Prom nutgfoss. The impartant roXe 

Sf nutrient' supply under theso highly competitive conditions is borne out 

by the results obtained in the experiment.

,j tnrraaalno nutorass populations. . .. .

increasing populations of sprouted nutgrass tubers were planted 

in clay iwts (IS cm9 in diameter) filled with a soil mixture- (equal parte .• 

of cashed river Band and 9ethal sand loam). Nutgrass populations ranged . - 

From 1 to 26 plants per pot, and each treatment was replicated three, times. 

Pate sere kept in the glasshouse. Aerial and underground fractions were' 

harvested end separated 6 uieeks after planting. Air-dry weighte (grama .vj 

par pot) for each fraction are given in Appendix Table 33 and . the-'tnean' 

values presented in Table 54 * .• -v

•TubGiaBlId’ ,
,,: rootŝ -'i=i

Increased density of planting up to 16 plants per pot, 

significantly increased the total number of tubars produced per pot,- , . ... .. 

after which the rate of increase appeared to fell. The number of.tubera ... 

Produced per plant wee 10.6, 9.S, 6.2, 4.7, 4.4, and 3.2.per pot contain- - 

*ng 1, 2, d, 8, 1.6 and 24 plants respectively. •

The underground weights increased up tD 16 plants per pot, at which 

8ttt9s the maximum weight had apparently been realised. The air-dry 

wi9hte or nutgrass revealed a very similar type of response to that of 

underground uiaighta.

INFLUENCE OF POPULATION DENSITY ON THE 
GROWTH OF NUTGRftSS.fCRftfflS PCS PDTV j-

AIR-DRY WEIGHT OF

0.31
0.70
0.97
0.99
1.84
1.32L

0.84

0.02 
0.70 
•2.45 
.2,05 
S.25 

' 4.30

10 . 6.
19.6 -•
33.0 •
37.6
70.6
77.0
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. The trial ms terminated 12 ueeks after planting. Weed stems 

wf6 clipped at. ground level and tha roots removed and tuashed3 The sir 

dry insights of stems and roots are given in Appendix Table 35 and the means 

in Tabla 56 • The data have been analysed according to a factorial design ' 

ft» 9* ieh the onplantsd controls have been excluded. .

During the initial experimental stages, the growth of Eleueine l#88 •

P55C, especially on the unfertilized bucketB. The eante symptoms, but to : .

e less mark&d degree, mere revealed by the nutgrass. Grouth of Tegefcse

however uas vigorous and unaffected throughout the trial* .

TASLE 55 L SEASONAL UJfltEH CONSUMPTION QF THREE "iEEO '
, SPECIES IN LBS PEfl BUCKET. ...

Weed Species . .

1, Nutgrass - 4A.63 L.S.O for UJaed Species-1

2. EleUeirie - 40.27

3. Tagetes - 58.13
p =(D.05)- 3.56'

fortiliier

1. No fertilizer 37.77

2. fertilizer 57.71

Fartjlizsr x Mead Specie

NUTGHASS Ff.EIISTNE . TAGCTES-7.

No fertilizer 35.59 32.65 45.08 . .

rartilitor . - ' 54,07 • - . 47.S8-..,- 71.19

Tfis total uiater consumed by the three used, specie? .differed . 

significantly from one another. Fertilizer application inocsased the uiatsr . 

WisisBption by 20 lbs per bucket on the average. The affeot of fertilizer ... 

*®s not the same With all weed species, the greatest effect viz. 26 lbs . .. , 

PM huekat being shown by Tagetee, and the smallest effect viz 15 lbs per ..

by the annual grass. The interaction ubs significant. The pattern 

of Mtw consumption for r^staa differed from that of U S ^ O ®  and nutgrass 

(figure AS).



1. fiutgrass -

2. Eleuaina -

3. Tegetas - 

rartilizer 

X, No fertilizer

2. Fertilizer 

Fertilizer x Weed Specie

TABIC 56 iB.meAN BXR-PRY IUEIGHT Of SOOTS 1H 'GUIS -PER BUCKET* 

Heei Specl.Be.

1. Nutgrees -

2. Elausine -

3. Tagetes - 

Fertilizer.

1. Ho fertilizer

2. Fertilizer 

Fertilizer x West) £

S3.0 

30.5 

10.2 .

23.2

39.3

L.StD for Weed Specie* 
p =(0.05)- 9.55

No fertilizer 

Fertilizer

NUTGRASS

37V2'

63.9.

ELEUSINE

26.6>:

34.4

THGETES' 

14; S

Fertilizer uias the only ffactor which significantly influenced. tfca.;. 

ait-dry weight of the uieed sterna. All the weed species differed sigoifi-... 

eanUy from one another in respect of air dry weights- of root materia?.,. .. 

'"‘tgraea producing the highest and Taastes the lowest. The response *9 . 

f«tUiZ9r treatment uias much larger in the case of nutgrass (31 grape 

Per bucket) than in the case of Elauslne end Tegetas. The total air-dry. . 

A** “eight (sterna and roots) of nutgrass was higher than that of .
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- (b) mater -consumption .of three weed spades orown mith mai?..

The comparative water uptake of three principal used spades , 

grown in conjunction with maize, was investigated in b glasshouse 

sxpariment. Liberal water and nutrient levels in the buckets were 

Mintainad thrsuqhout the duration of the trial. • -

ffihite polythene bucket^ 24 cms diameter and 20 eras high, were 

filled with a uniform volume of Frankenwald soil. The soil was brought : 

to field capacity. . ■

Young seedlings of Taoetee mlnuta. or Eiouainn indlca or 

sprouted nutgrasa tubers ware planted in each bucket, together sith . ■ 

raize (SA4) thinning out to six weed plants and six- maize plants- .pec- ;■ 

bucket. All buckets received the equivalent of 1000 lbs per- acre of . - 

Cosplesal Supra prior to planting, 14/1/65. ft second, fertilizer v  

treatment equivalent to 3000 lbs per acre Complesal was made 30- days 

latsr when the maize plants revealed incipient deficiency symptoms. 

Treatments mere replicated 5 times. Tha 15 buckets were pleesd at- 

random in the glasshouse. The weight of each bucket was recorded 

daily on a spring balance and raised to a constant level. Daily- 

eatsr consumption was calculated and the results, based on the totals- 

of the 5 replications are shown in Appendix Table 36 and. Fi0«46« Tho. Jije.an, 

eater consumption for the three treatments is given in Teble 5?..

The tfial was terminated 9 weeks after planting uthen -the.-maize.-ipM- ........

*rade tilers clipped at ground level. Grew ant} air-dry weights,fos. . .. 

tha various plant fractions are given in. Appendix Table 37 and the ijiean? 

if Table 57 . Ae eeparation of the maize and weed roots was not- ■: 

possible, fraah and sir-dry root iseighta refer to the combined insights ... , 

°f the Weed and raaizB. These results are included in Appendix .

Table 3 ?  .

jjgHftta.

Using the maizB as an indicator of competition, the effect of 

the uaad Species u i  Elsuelna >  NUtgraas ;=- TBgetea. Aerial growth 

of Tagetes was poor. Eleusine grew vsry vigorously, fowling a dense 

Mn°Py over the soil surfece. Nutgrass tended to produce long leavaa 

ln entreat to the shorter upright forms normally produced under field . . 

c°hditions. (See Figure 47).





"
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Xhe emergence of the inflorescence of thu three ueed species

^  „  follous:-

Nutgraes 26 days after planting

Eleusine 33 " " "

legates 3S " " "

TABLE 5? * KIEflN WATER CONSUMPTION AND WEIGHTS
OF 3 WEED SPECIES GROWN IN 

____________ COMPETITION WITH BlfllZE._____________________  .

PLANT FRACTION . WEED SPECIES

1UTGRASS TAGETES ELEUSINF p=0-.05

1, Datar consumption 
in lbs par bucket

71.3 71.92 72.84 • M.S V

2, Baize - green weight 
of stems, ozs pec 
bucket.

14.58 16.75 . 0.65 r 5.07 - -

3, ttelzs - air-dry weight 
of Btems, gw per 
bucket.

45.00 . 42.88 28.136 •: 11.5 -

4. Steeds - green weight 
of sterns, ozs per 
bucket. . •

4.69 2.09. ' • 0.46 2,3 .

S> leeds - air-dry weight 
of steins, gtt per 
bucket. -

23.98 . 13.18 59.82 10.9 -

S. Baize * weed roots air* 
dry weight, gqs par 
bucket.

64.72 36.22 37*86. 15.3

'■ &taizs + .weed Btenis -ail 
dry weight, ge» per 
bucket.

69.0 56.1 " 87^9 • • ,

6- Baize + W9ed combined 
•teras roots, flir-dry 

-  Might, obb per bucket.

133.72 92.32 125.76

Composite air-dry herbage samples of maize and useds aa well aa. ttia 

bt»l roots mere analysed. ThtiBB results, together with the respective. 

,!l9hta of nutrient are shown in Table 58 . (Heights of material ate . 

“PMiMd as grams per bucket x 100. . .



TABLE 58 8 CHE0IICAL COMPOSITION AND UIEIGHT OF NUTHIEWf 
______________ RCTOWED BY 3 ttlEED SPECIES. (GRflBlS » inn)

pLflfjT FRACTION PROTfIN . PHOSPHORUS

% WEIGHT % . WEIGHT ..

ui i»fjrBBB + Baize

I, ISaize sterna ic.e 486.000 0.19 8.55

2. Nutgrass stems 12.4 297.332 Q.2S 5.995,

3, Roots 5.2 336.544 ci.in 6.472

Total 1119.896 . 21.017-.

nsimi.ne + (Raize

1. Raize stems 9.8 274.968 0.28 ' , 7.857' . ■

2, ElBUSlne stems 11.2 669.994 0.27 . 16.151.

3. Roots 3.4 128.724 0.10 - • - 3.786

Total 1073.6S6 27.794

Taoetee + mails

1. nsizs stems 14.0 600.32 0.29 . ' • 12.435 '

2. TagBtes steins 6.8 696.24 0.13 . 1-713

3< Roots 13.6 673.292 0.07. ■ . ?2«S35: ••

Totel 1363.636 16.683

The percentage protein of the maize grown in competition u/ith - ., 

Tagatea ehomed a etrong inverse relationship to the composition of • 

its partner weed. Uihereas Tagetee contained the lowest petcen t ..o f.: 

protain of the three uieed spaciaa, the maize in these pots..contained 

the highest percent of protein. This applied-to botfv etesis and roofs... 

Tha highest weight of protein uias found in both the eterae and repts>- • 

raize growing-in competition wi*n TageteS, the lowest metght of . 

protein in maize growing in competition with Eleusine» aitb nutgpa?® - 

batnj intermediary. -

Phosphorus uptake by ther maize stems groining, in competition with 

legatee vies greater than that ab&orbetj by the 111&5S fltems. Total weight.

phosphorus in the maize stems, however,, yes highest with, maize . , 

Stoning in oompstition with Tagafc '̂. . .



Ths results of the trial may tie summarized as follows 

Total mater consumption.

There uiers no eigniflcant differences among the- three treatments.

In general, the total otater lost from each biicket remained a constant, 

ItrsspeetlUB of the weed uhich mas competing with the maize.

Zi neeen .and air-dry Heights of mall a' stems. . •

Slaits competing diitti Eleusine indlea produced a significantly - 

loiii6f leeight of maize stems then maize groining uiith nutgrase or Taostsat 

ainute.

3. Green and elj-drv uieiohfca of meed stems. . .

Sll flreade differed eignifioanfcly fxom one another. Eleueine 

produced the largest and Tagetes the amalleet.

4. Air-dry meioht of roots (maize 4 weeds). . - .

The combined root insights of maize + mltgcaee mas. significantly •": 

higher than the insights of maize plus each of the corresponding weed- . 

species. :

5. Combined air-dry stems or stems ♦ rocta of maize + meeds. , .

Ttiare mas evidence of a constant (“actor per bucket,

5. Comparative comaatltion of the meed species. . . .

Elauelne uas responsible for the lamest maize yield, but produced 

the highest aerial stsro a/sight. Since the total mater consumption . 

cmained a constant, the evidence mould strongly indicate that Eleusine 

safli under optima nutrient conditions, utilize, withdraw or prohibit 

iha uptake of theea nutrients by the maize which, in turn, might . . 

influence directly or indirectly the uptake ft ,-oisfcure by this crop, 

ftt a similar population leuel, namely, 6 plants per .bucket, nutgrB?e 

<*id not uompetB as actively uiitn the maize es did Eleusine. .

Summary of Direct Competition Studies.

A earl., of axp.ri.snts n r .  oonduotod to ast.bl-.h « •  uirHim . 

ofmit9raBa on the growth and daueiopmartt of a number of teat crops.

Various tachnigUse ware employed to inuaatigsts the natutB of the 

■“■Mtitlor.. The r.sult. wealed that nutrient oomp.tition «e. of 

« » . »  importance. Kara llb.r.I applio.tion. of nutrient. <„„.u..bl» 

“ ~S.n) „ a„  f "“‘ 5*—  ,ttd ” b ™ rt '  *

8a Mop grga;t?i. •
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tt» affects of competition could thus be explained in terms of nutrient 

coapstifcion (ielbank i960).

Total water uptake by fcbfi nutgraaa in both moiatura studiea -oaa 

not significantly higher thah that of the other two meed spaciSe. In Both 

moisture studies, however, it aias evident that the underground weights of 

nutgrass esra comparatively heavier than those of the two need species.

B. rMftlRECT COBPETITIOS. ..

The experimental data presented in this section refer to 

investigations of the possible role of toxic substances,produced by . • . . 

nutgrass .which could be responsible for reduction of crop growth.-The 

competitive behaviour of nutgraaa in the field suggests that 16 t-oxiP 

axctstion was to be of any biological significance in determining this . .. 

inter-relationship, the substance or substances should be present in readily 

detectable concentrations of reasonable stability and freely available in - 

the soil eolution.

Ths issulta of a number of laboratory and glasehouee teats have • . 

been evaluated from the atandpoint of growth response of selected indicator- 

crops in terms of germination, root and stain elongation end ao&tfltfig weight.. 

Tfte object of theae studios was not to identify, but to establish a . _ . . 

mlltiva effect which, if ?ssponsible for the competition, ahould be . ..

present and detectable in macro quantities..........- . : ......

1. .Grcath rar.ulatocs in the tubers. .

Field observations have revealed that seedling emergence, of meat 

«aps, especially maize and sorghum, when aom in nutgraaa infeated.sitss, 

acs severely effected efter ensobgenofJl’ •  ̂ Delayed or poor germination 

coupled with a retarded initial growth and incipient nutrient deficiency . . 

^toms ars normally evident. To clarify this problem, the seeds of three 

ctops/eouin in the presence (* T) end absence (-T) of w tSrass tubera, and 

4t increasing intervals after the nutgrass tubers hBd been planted.

Galvanisecl treys, approximately l£ inches deep, uwe filled with 

"sahed rivet sand and planted to unsprouted nutgrass tubers.
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The latter more planted at density rates which enaured thorough blanket 

entering of tha sand sutfaca» Tubera were covered oith a 4" layer of 

send after planting. The seed u>?a sown an this sand layer and covered; 

for each treafcmsnt^otplanted nutgraaa trays aervad ae control. The 

nuiber Of tubera per tray variad in each test. Tour dBtae bf.eeBding'

#8ce used in each teet, namely, simultaneous (crop + nutgraaa), and threa. 

staggered planting times. After aowing, the traye eere kept in the 

laboratory on benches and covered with transparent polethylene- sheeting\ 

until emergence* . .

Emergence rate, length and weight of seeding were recorded..

Seedlings were considered ae having germinated after breaking. through..; 

the sand Burfaoe. Seedling stem lengths wsre mosBuredafter clipping,- ■■ . 

with ths exception of Tsat (b) where lengths were recorded duringgr.oQithf.': 

Seedling length refers te the distance betiuaen the apex ef the colcoplilu 

or hypocotyl and. the respective baee.‘ Weights, refer to greari.weights.

Three experiments were carried out. . . . '

The t-test for unequal samples (+T vs -T) (Patterson 1939.). hae. 

been applied in reepect of seedling atam lengths only. Significance, i? .......

Indicated by an aaterisk*. N.S indicetee not significant:*..’The 

voluminous Appendix Tablee reflecting original data have isan ooiMed. 

for all three testa.

l a t i ­

: Uleight of tubBrs per tray uras not constant. The trays were. . . . .  .. 

uniformly covered with nutgrass. Tu» rows of sorghum (12 seeds.par ?«»). . 

and 2 rouia of sunflooer (12 seeds per sow) were sown in saoh tray, with . 

and aitfiout nutgraee tubers ae folloaat- . .

I - 0 days after planing of nutgrsae tubera.

II - 1 « » " " " '' .

HI _ 4 i. ,i -■ " « "

IV - 6 h n ii " " " .

ton i .t . .  of • • • « « »  ll™ th “ nl *”

Wven in Table 59 .









IBfci

175 grams of tubers were planted par tray. 5 rows of aorghum (10 seeds 

per row) and 5 rows of maize ( io seeds per roui) were sown in each tray 

yith an without nutgraee tubers, aa follows. .

I - Q days after planting of nutgraaa tubera

II -1 " " " " " "

IV-3 " ..............................................  . .

801ns seedling stem lengths are given in Table . . . .

1* . 
DAYS AFTER 
PLANTING

i.£MC7« (CBS) SJUfflSCfl 
fiffflBTNATSf) 1 HfflH

WEIGHT :P£ft : v
. STFm fR!l!S):- . •

+T -T +T -T • +T ' ST

0 8.36 8.85 N.S 15.3 16.5 Q.Q58 - OiOKE.-.

. 1 7.04 6.81 N.S 15,3 . 16.8 0.057 0.054

2 S.10 7.05* ’ 15. a 10.3 0.066 : .OVO0&--..

3 6.35 7.97* 16.5 16.3 0.037 0.054“ •«. '

0 13.14 12.95 N.S 9.-0 • 9 .-3 • 0.539 O4S60

1 11.05 10.65 N.S 9.8 . .10.5 . 0.529 .

11.45 LI.19 N.S 3.8 . 9,3 •0.507 0.447 ,

3 12.39 42.91 N.S 9.0' 10.0 0.506"' 0.526 .

Tha results obtained _n the three taste, reveal a oerfcaio. trend: . . . _. 

shioh may be sufnuarie.ed aa follows:- . . . . . . ;•■£

1) Date of eraeroence. '

Planting of sorghum and sunflower together with nuu„raee tubers ..

(D and 1 days) appeared to stimulate the emergence rate of both sorghwr. > 

wd sunflowsr. lllhen aawing uias delayed,3 - 4 days after the nutgrase 

tubers had been planted, a reverse behaviour pattern was evident,

a retardation of sunflower and sorghum germination. The final 

lumber of seedlings to emerge in a particular taet eas not apparently 

sffaotsd by the nutgrass.

ladling length of sorghum and sunflower recorded, Bither during the 

»«iing period or after clipping, was closely related to the method 

•Nttfce of seeding. The final length of sorghum and sunflower seedlings
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t  ettlc nutgraas (a anti 1 days.) u

in1 the absence- of nutgrasa. Delayed. seeding, with nutgrasa eaun" '1 

a growth suppression of sorghum and. sunflower, particularly In . ■ ■■.i..

2.

Tha degree: oF stimulation or Inhibition appears, tat'' 

islatech to: the- nutgress tuber planting, density. The: aoafc preivuri-nii 

inhibition' mas found; in- Test- Z whars 400 grams: of tubers,- «Mte?rUiW.uii 

tolloB0d, by Te*+' X. Response in Taafc- 3i sas- nati usny- pxanduncu':. in./j :.n ; 

. > appeared. to: be insensitive. to tha: population1 density'- of nutgrasa 

in Tss.fc- X»

.•;) aiisinhtr af'seadXinqs.- ,

Th® maitjht of saecttlhg; shooiad &  ainHer- fcrsfiifct* a.- ■

asBd-ling. length and: appears, to: be «. ffloi® aanaitiwr Bleattea '̂Ssas.urijiy^i  ̂

fcrsatraant rSBponee'. *

5. Aqueous extracts and: homooanataa of ol'anls mataCigl...

Itfth* early experiments', thsfc axfcraCtev Baca/piepac® -.y. ■

cutting- the: plant metarial. into: £"• - £"! segments,,1 adding.-tapS-'....- .....

Wenfling known: cocicsntra.tidne; oP the? segmented:- ra.tetlS-E-iJy' ®a ...........

Ion: frequency rixar- For a: peritfll' of' Id - ulinufi3aS>. - • Tfte:-.suffeirist...... - - -

nr extracts;- so: produced* tfete applied: without: PH'tacintfriir^ •< - 

indicator crops ofrich had t̂ psn aBeded- in' germinating" trays',. jjff8*oS? ...i 

patct dlahaa filled; aifctT janst.- TWff experimental* serins? its ra^retfkS! 

a* '’figuaoua' sxfcracts1'.

TFie.-. second- soriaa of taste uSS'e? ctorffMiated Bitfr aqc/sduas hosier̂  

gensfctw. prepared' in- e Tanfce. and; Xunkal Turaif tiofnogenisSr'. Tfa* hooro‘SBna.fc 

Wr* blended: for approximately S— 4 minutes uiittf cfistlUad' ujatsr, 

nuwtmt through' cheese- cloth ahd screed; for inhibitory pTbpertlar- 

Ths hDitiogenatee uiere: applied to nvwtfi indicator crops; grown’ ins prtt* ; 

«*twe: ircybatad at 28?t. Seething: length* see- giuen *h cmuv Tfrts. 

wpaeurontal. series is refers: »■ "Aot:ieau& hoWtffferatBtf.riT all 

tteextsatt. tests, tip wet',. **■ 8P& iB(S 69 *  cont1,01 u,hile' fo*  the< 

“̂Wgenate taatadistllled ureter a«e= used. To avoid- degradation u

decomposition, extracts and: h w « g « *m  were; stored-a* 0 C-



With the exception of ''Aqueoua Extract Test 2'.' the experimental data of 

. the remaining series of axparimenta appearing in. this chapter, 

tievs not been ir.sl.udsd in the ftppendlx, Statistical analysis of the data 

fias not been undertaken. (Sean values have been presented throughout

2 ,(a ) Unueoua extracts.

The series consisted of e tests wnich '(jbts designed to eatebliah -

ths degree of grourfch inhibition exercised by extracts of nutgraes do certain 

indicator erapa. It uiae necessary to screen various concentrations' of ' _ 

nutgraes extracts and compete the influence of such extracts uiitfv tttoee - • 

of nther used epeeies, i.e. C.rotundue. Eleueifie indlce. etc.* Using both 

tsrlBl end underground fractions. In an effort to obtain a sensitive

response to t̂ ss extracts, a large number of test cropa ob m  -axanined. ...

Extracts prepared from both washed end unwashed plant material tueffff also.. - 

ocrapared. ■ - - '

fast 1. ' .i • '

A 50% slurry uiae prepared from dry dormant nutgraes.tubers and roots... 

The latter mas applied at a constant volume to the ssafla of saveral.t.eat .­

crops placed on filter paper in petri dishes end incubateti at 28 C . , ., 

Sorghum aeedlirigs shouied the most marked senaitiuity to the aqueous .. . •• • 

nutgraes extracts resulting in a growth inhibition of ooleoptile and. roots, , 

Test 2. 1 ■ .■ ■ ■■ . ■ .

Concentrated uiater extracts (SDJ4) of freshly herveeied nutgrasa . .....

tubers, roote and atem uisre applied to the seeds of 4 teat crope placed on., 

filter paper in germinating traye. The pH of the extracts mere as • . 

r°Uctuai- .

Roots - 6.38

Stems - S.35 . .

Tubers - 4.30

The extraete asre stored in dark bottles at S°C and applied to ths 

3 test crop seeds 4 days after preparation. 50 seeds of maize and 

sWlo»at and 100 ssetis of eorghum atera planted in sach germinating tray.

^  filter papBr urns saturated with each respective slurry 

^wteente were replicated <J times, the treated seed me coveredAend 

"^ed in a dark germinating chamber asintained at 20°C (16 hours) and 

30 c (0 houta).
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7ap U6t,ar waa applied to the controls and to the treated trays. An . • 

agS08a«ent of seedling ^south was ude 6 days after planting. The 

B9an ratings of 4 replications are giver* in Table 63 , 8 deyer eftsr 

plantingi tila seedlings were clipped at the stem tags, 25 Busdlinga • 

selected at random from each tray mars measured. The results, are given 

id Appendix Table 30 and the means in Table 64 . -

Haaulfcai ... . .

TflBLE 63 « INFLUENCE OF NUTGRASS EXTRACTS ON THE- GROWTH OF 
3 TEST CROPS. RATING QF SEEDLINGS - HEMS OER'4 

____________ REPLICATIONS._______________________ --

TREATMENT H|BIZE snfiCHum > SUNFLOWER ■>

Tuber Extract 5 3 ■ 1 -

itsm Extract 3 - 4 ' 1

loot Extract 6 6 3

:ontrol io 10 iO  1 f

10 *

Extieote of all three plant fractions- inhibited .stem •gro.uith-of ,;fche;y.,-

ttiree speciaa, mifeh aunflouar showing particular sensitivity.Jfae. dsQre%...

of inhibition mas more pronounced with the tubas and atam extracts. ,,FSopt..

gronth of sorghum mas severely retarded by fcfte tuber end atee extrapte*. ■

TABLE 54 l INFLUENCE OF NUTGRASS EXTRACTS ON THE GERMINATION-;. >.-, 
______________ AND STEfll LENGTHS OF 3 TEST CROPS (tENGTtf'IN CJLSi-fcv- ,r";.

. moans o 

MAIZE swir.HiHfl • SUUFLO® _ _____

Laflgth :*
Gerraiiation Length Gefroi\ation

Act.
Length Garmi

Tran
Btion
Act.

tobes extract 

>twa “ 

i»t ii

77 .S9 

71.20 

70.33

95.5

69.5

1.B2

1.71

2.78

71.51

75.27

70.36

89.8

93.5

66.5 

89.3

2.30­

2.45’

3,30.

4.00

60.52

61.42

53.02

75;5

77i0

63.5

96

1;3E- : 

0.-91 v 

2.77

Fi.ee:,- .

ii?.0 o = n.n5 M.S O.fiS N.S M.S. 7.77 1.41.

Ijjdlinq stem lanotha

*)i9Mth of Sunflower- ■ •

AH extracts produced significantly shorter sterna than the. control. . 

Sutgrass tuber and stem extracts gsva significantly shorter synflowsr

l the root extract.

s#siiiii§cm0ammm



b) Lanoth of inaizs

All mitgeass extracts Significantly affsctcd grfiiuth, tubsr and stem 

extracts being mote drastic than root axttact.

c) ianoth of Sorghum .
' " '  effect

Treatmsnt/ujas not significant. Tha variation oiaa ueiy high.

aappant germination of seeds (Angular Transformation) •. '
effect .

1) Maize and sorQhum The treatment/was not significant.

2) SunflouiQg Tha root extract significantly decreased germination..

Tost 3. . •, . 1

Extracts containing 15% plant material mere prepared fro/u the *tew*1-.-.

and toots of three freshly hatveetad uissd species, namely, C.eaoulentue.'. :■ ■

(pre-floaisring stags), C.rotundue (flowering atege). and Elausine Indica -

(floaferina stags). Sorghum, radish and hairy vetch mere seeded in rrtaisfc ;

aand In smell polyethylene pots. Extracts were applied twice {$0 mla.

aftei seeding followed by 50 mis 4 days latar). Treatments oere:- -

reolieatad twice. Pafca mats kept in the glasahoUee, :.7he pH of each/. .

wtrsct mss as followss- 1 . ...

Eleueine lnfllca stems 4.B ■ . . .
Eleuelne indica roots 6.0 ■ . .
Cvoerua eeculentua stetaa ?»1 , ■ •
Cvpsrua asculsntiJe ruata 6.3 . .
Cvperus rofcundua stems 6.7 . ■ w
Cvpsrua rotundua roots 6.7 - . t :

Stem lengths refer to ths means of tfie. two replications per treatment., 

Tha response of the three indicator ctops to the six aqueous extracts eta., 

9i«en in Table 65 . . - • ■

TABLE 65 s INFLUENCE OF PUNT EXTRACTS ON THE LENGTH' (.INCHES) , . • - 
OF 3 TEST CRO'PS.tiltftHS. PER 2 REPLICATIONS. .. - _ _  , ^

-132- •

TEST crops C.esculontua C.rcuindus Eleusins Control ...

s°f9fiWn No.Gerra-, 
_ Stasi length •

fto.Germ. 
^Starn langth

Vetch No. 
Gernt. 

stea length-

Sterne j Roots

22.5 j 22.5 
6.12 1 5.60

24.5 } 22.5 
2„< '  1 3.98

">Z~ | 22.0

i . / | 9.DS

22.5
6.0.

22.0
4.3:

22.0

9.41

Roots

22.5
5.49

25.0 
3.82

23.0 

9.46

Sterna

23.0 
5.74

19.5
2.30

22.0 

7.81

Roots

21.0
6.07

21.5
4.0

22.0

9.64

- 22.5 
6.22 •'

21.5

21.5

9.74 •

L----^



Diltfi tha exception of Elousina atom extracts, there uias no masked 

jiffoiafvce aaong tha various oxtracts with regard to the emergence or gcouith 

4f tha 3 indicator crops. The inhibitory effac-t at-fcriDutoble to Elsuainw . 

jtfuns appeared ta tie linked with tho pH of tKia particular axtrsot, . .-s

Sorghum, cusumber, cadish and pass utece eoum in germination tray^ >' 

filled sith sterilised rivor sand, at tho rats of 4 rotife x  3 sucids psr- ̂  - 

tray. Aqueous oxtracts of roots and stems of graas (6 - B leaf afcagô .andj 

mitgrasa ( 5 - 8  leaf atogo)i!lars-praparod. Rata af oxtraot application, wae-- 

250 ffli8 immediately after planting followed by a futfchar-25D.mla one day--- 

latar. The radian sssdiinga utere cut 7 days; the cucumbers and. psasiflrr 9..v■ 

4sya an4 tha eosghum, 10 days of ter swing, ’

Mights of stem# aca ahoiur. in Table 66. . :

Emergence of seedlings uias not markedly tnfli :

oxtracts. JU1 the teat crops shflurad distinct increases, in-step langth1- .̂ r

as a result of the addition of aqueoua attracts, With rGofc'.extracts of botf? 

nutgrass and grass consistently producing favourable, stiraiiiatioft, ..• ■

Test 4.





Various aqueous stem end root extracts of nutgrass and Eleualne Indioa ~ i 
(9Se Table 67 ) were prepared from Freshly harvested plant material. ' . 
Root material was divided into washes* and non-icashed fractions. Washed" "• - 
toots were immersed in tap mater foe s period of 15 minutes, changing the • 
uater once every three minutes. The extracts were applied, to beane, ' •.•: 
seeded at ths rats of IS ssede in small polyethylsns pots. The fc-eaimanfes ' 
uiBce replicated three times and the buckets placed in the glasshouBa. ' ■: 
Extracts niece applied at planting (150 ml: per pot)and on three consecutive k 
days (25 ml per pot pep day). The mean number of germinated boaris per pot. 
and the respective stem lengths and insights per seedling aes- given in Table- - 
67 .
TABLE 67 : INFLUENCE OF PLANT EXTRACTS ON STEII1 LENGTHS fcffis) ' :nv-flND BIEIGHTS fGRAfftS> OF BEANS. MEANS P H 3 REPLICATIONS.- -

-13b-

Taat 5.

TfiEATfiOT ' NumeeRflFRDlTNATFD STEIB LENGTHSTEB- Ult'̂flT;--“ *
1.Nutgrass stems -Unwashed • 14.0 • 2Q i0fe ■> -r. 3.08 .15.0j£2.Nutgrass roots -Unwashed 10.7 ■ lB.BBr"- v15.0/S [VS .4.3.Nutgrass roots -Washed 15.0̂ 12.3 ■ 28.0(3- 3.40-

C.§'P~4.Elsusine stems-Unwashsd . 15.05c 11.3 27.27. • 3,04- ,
SiEieusine rocts-Unwashed 12.7 20.78 • 2.93 ; -... ..il»3jr - —- - 1 —i--5- ‘

2,7.27 - . 2.91 -11.3J* 11.0
7 Control S.J '21.82 ' 2.61
No marksd differenoss iri the emergence of beans uiese evident., .ihera. 
were indications of a growth stimulation with wasted roota of nutgrass . . ... 
and grass, ea well ae udth unwashed grass stems in respact of stem . ■■ . .
hut*. « » .  • l w »  •»= • » « " * . , fc'

unreahed nutgraaa soot extracts. Weights pat bean e.r.n ehoffleo no 1 

W kM  t a w  ..ti.noa, bot »er. all hl9h»i thee th. control*. . .

"»  latter e .« „ d  „ot. alo.ly end con.i.t.nti, ..e ll .. then, ....,

receiving oxtraote. ■



Stem end root extracts containing 4.8$ of freshly harvested nutgrasa ' 

and teff (Eragrostis tef’) uiara prepared and applied to beans, sorghum artd 

lucerne sown in rows in atanlisad river sand in galvanised metal trays. - 

2Q0 ml» of extract were applied daily for four days. Each tray contained-

4 tows of each test crop. 10 bea"3, 10 sorghum and IS lucerne seeds 

Itecs sown pet sow, Lucerne, beans and sorghum mere clipped and u)e?8UretJ .v; 

?, 8 and 9 days after sowing respectively. Trays mere kept.in the ■ 

laboratory, Tha pH of each extract uiaa as follous.j- ; -

tfutgraee stains S. 5
Nutgrasa roota 6.4
Teff stems 4.4
Taff roots 5.9-
Ulatar 7.5

Response of the three indicator crops to the 4 aqueous -BXtradte--id-

shomn in Table 66 . Stem weights and lengths- are based tip ’the .Mans

of the 4 rows foe each teat crtjp . • - ; ;•

TABLE 60 s INFLUENCE OF PLANT EXTRACTS. ON THE STEJl LENGTK " 
(INCHES) OF 3 TEST CROPS. MEANS OF A ROIilS-PER-• 

______________SINGLE REPLICATE. • .______.- ; ~

TEST CROP
• . • Fxtract- • ■ • • - •

WIITRBASS ' TEFF .

Steins Roots • Stems • Roots •

Sorghum - No. germinated 
Stem length*

8.0. . 
3,35

■ 9.3 . 
3.3S

•'■0.8 ■ 
3.86

S.3 
3.65/

.
; .:,3i70y-''r

Seans - No, germinated 
• Stem length*

9.6 
• B.41•

10 
- 10.30

10 • ' 
S.28.

■ 10' •’ 
8.21

9.8
10.31 .

Lucerne - No.geminated 
Stem .length*

14.0
0.93

n.o
1.0?

12.5
1.01

13*8;-.. 
. 1.06 1.08 *

The results in Table 68 ehoui that emergence of the three indicator..

crops uiaa not arrested by the application of the 4 aqueous extracts, . - 

Nutgraee stem and root extracts appear to have slightly reduced 

sorghum coleopt*ls length. * similar response is revealed by the Sean 

typacotyle. Lucerne showed na.response to treatment. . .

obtained in thia series confirmed that whsiesa highly 

c°ntSfttratsd aqueous extracts of nutgrass stsms, roots and tubers cs 

*»*ked growth inhibition of a number of crop sesdlings, thiB effect .

Isas pronounced when tha concentration of plsnfc material ®as 

» « .  « . » « « • »  «f * »” • “  

facts, especially underground material, mere applied. .. .



Influence uF aquoous horaoganstus of 
nutgrnas roots on ths growth of cucumbers. 
Note absenco of root hairs, bottom left.



2(b) f.gwaa.

-jn this particular serial, the influence of n.asculentua hor 

an the germination and growth of a number of selected test crops was 

investigated. The hotsogenatss were filtered and in certain caasa 

CBn̂ tj_f<jgod prior to the traatmant of the test crop®. '

Test i_. . , •

tiutgrsss in ths 6 - 6  leaf stage was permitted to dry for 4 hours. ■■ 

U# homogenates of the roots, rhizomee and tubers were prepared. ..The'. . 

hoirogenates wars filtered and centrifuged in 8 Gallenkamp centrifuge-at

2 500 r.p.m for 20 minutes. Supernatant liquid was decanted.- The.pHof". 

sach honogoriet® sae.as follows; . .

Roots 5.7 . - • i - -v -.- .

TubBrs 5.7 . .•

Rhizomes 5.7 .. . : v - 1..4- i

The homogenatea were stored overnight and applied; "to test ;sbse)b

Isttar were placed on filter pspet in standard 10 cm diameter.petri
. -mla

2.5 sila of homogenate were applied to the filter paper and 2.5/£ 

wss the seed in each petn dish* ft furthes.lQ.rals- of -tjomogeijatft, we 

applied to the seeds 4 days later. Rate of .planting pgr. petri £ish_. 

seads for aorghum and cucumber and 25 seeds for .maize.Centrifugpjig 

rmovad the discolouration from the extracts to yield essentially-cl

solutions.' ................... - : .. ■■

Cucumber seedlings which had bssn treated with root homogenates 

stunted and failed to develop soot hairs (FigUrea'SB S 49.ithe growfcf 

sorghum seedlings receiving the rhizome homoganate was severely 

■toe tfeelc after application of the homogenates. the seedlings, wen 

toe lengths of stem and root measured. Results are given. in

7h& .



fA0l£69! INFLUENCE OF NUTGRASS HOStOGENATES ON THE GEROIIWflTIOfi 
_________BHD LENGTH (CfilS) OF TEST CROPS. ____________________

TUBER RHTZnBIF BOOT C0N7HDI.

iprqtea

llunber germinated 39 34 35
Number retarded - - •

3,00  • 7 .28 . 6 .45 •
4.56 e.so 8.65

Eucumber
(tatbar "germinated 23 36 30 34
Number ratarded 4 2 1 3 •• ••

a . 19 1 ,80  • 6.89
9 .08 9.68 4.16 7 .97  -

Nusber gBrminatad 23 25 25 . Z5
Number retarded 1
Sten length 10.13 12.66 11 .64 -•5t92.
Root length 4 .75 5.10 4.64 • '4 .15  . -

Root horeoganafcBB. orreated cucumber growth and ifcrt ■ - 
rttztme extracts retarded the groiuth of sorghum. The remaining homogenafce

tendad to stimulate seedling growth, aapecially in the case or -maize. . . - -

Teat 2 ' . ■'

In an attempt to confirm the growth inhibition obtained in the pre- ..

owing test (Teet l ) » nutgraas plants representing two growthatagesi.e.

advanced flowering and thB lets vegetative (prs-flowaring) mere fiarvas.fced..

aiW perraittad to air dry for 22 hours. 10^ horaflgenates of the roots, . .

rtijorses, ttibsrs and stems uiers prepared. The blended material uiaa . .

fUfcsred but hoi centrifuged.' flomogenatae iiars stored nvernight-atid. - --

aPBlied at the rata of 5 mle homogenate per dish to 30 cucumber seeds . ,

P** petri dish. Each homogaiMte treatment was. replicatBd. three tines. .

Tt>e mean length of 20 seedlings, selected at random front each rsplicats.

‘•8 60 per treatment ware recorded 1 weak after application of the "

tanogenate. Results are giuen in Table 70 •
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TABLC 70 : INFLUENCE OF NUTGRASS iiOfilOIJENATES OH THE LENGTH; (CfdS) 
OF CUCUMBER 5EE0L1NGS. IIIEAMS QF 3 REPLICATIONS 

________ X 20 SEEDLINGS. ____________________

Tuber
Rhizome
Root

Tuber
Rhizome
Rost
Stems
Control

3.6S
3.46
6.92

3.85 
4.66 
2.SO 
3.16-

5.6B
5.61
6.71

5,62 
6.49 
6.41 
4.56 

■ 6.14

inhere stem homogenates icere applied, there mss euidencfc .of: a .gt-ouis. \ 

inhibition of cucumber seedlings. Root homogenatas houjBVety dib-nof 

produce the same level of inhibition as mas obtained in Test- 1 . The 

maturity of the nutgrass did not appear to influencs 

cucumber seedling. A growth stimulation was observed ishera root homoger 

mere applied. Centrifuging or - drying (4 hours vs 22 hours) ard-tuia 

factors which could possibly account for the difference beS.wraan .tha 

issulto obtained in Test 1 and Test 2. . ..

Test 3. ■

The influence of centrifuging and the period of poet-herveat drying..

«eta compared in this experiment. -

homogenatea of roots, rhizomes, tubers and stems mere prepared̂ from- 

nuttjraae air dried for 24 hours and from freshly harvested plant raatetial. 

The nutgrass utas in ths pre-flowering stage. . Filtrates were centrifuged

10 minutes at 15,000 r.p.m .ft - in a Sorvell Superspesd Automatic ... 

cwtsj.ruge. The supernatant liquid mas decanted. Part of the horoageriata 

5»pOTed from pra8hiy harvested material was not centrifugsd. HomogenatBS 

ŝpared from tha air-dried material mere centrifuged. Homogenates mere. 

Morsel overnight and applied at the rata of 5 mis per 30 cucurabars per 

dish. Seedlings uiers measured 6 daya after application of 

*’°®oganataa. Results are given in 71 •



TABLE 71 : INFLUENCE OF NUTG /ASS HMOGENATES ON THE 
GERKIINATION AND OrtOU/TH Of C'JCUm3EfIS.

________________HjEflMS OF TQTftL CEM811iS7ED SCFQUMGS

HQSOGENrtTE
nunarR

SHOOT LENGTH ROOT LEHGTHNormal
Retarded UOfflO-

ait-drlsd Tuber 
Csntrifuged fthizotn® 

Root

Sterne

20
2?

28

’ 2 
26 
?.

3.79
7.77

4.46

7.30 
8.57 '

6.9
:-6i2;
-'5.3''

Fresh Tuber 
Cantrifuged Rhizome 

Root 
Stems

25
26 
29

1
3

26

6.98
7.22
6.34

3.18- . 
9.17 
8.26 ,

6.2 ‘ 
7.4 
6.7 ^

fresh, tot CentriP’at 
Tuber 
Rhizome 
Root 
Sterna

23
27
23
27

2
1

1

7.24
3.54
7.20 ■ 
6.26 .

8 .5 3 ­
. 3 .35  •, 
9.0S(

. 10 .4 2 .''

6.8

T.O

Eater 1 
Hater 2

28
28

1
2

6 .98 • 
7.27

: 7.86 .. 
. 7.72

7.B

Centrifuged axtracte prepared from air dried roots and fceahiy-

hacvested sterns caused e marked suppression in the semination of cucumbers,-"1* 

ftit corresponding traatrasnts, namely freshly harvested roots and air^dried 

herbage failed to influence germination or growth. In the absence, qf. . 

centrifuging, all the homogenatee of freehly harvested nutgrass failed; to- 

Inhibit germination or retard grouth.. Thera la again evidence of increased r-is 

cucUBber root length with the non-centrifugad homogenafces of fresh nutgpess, .. 

•atsrial. in this test it »aa observed that iubst hompgeri?tR?. retjrst.ec). 

■fcvolopment of root hairs and reduced the stem length.

Jatl

In this test the experimental procedure mas changed. The hos’ogenates ... 

not applied to the ungartninated seeds as in the previous cases but s

saads mere geminated and stem lengths measured prior to application .,. . ..
. £u, l*% W  7iko-ri

cf taitoganatee (fl) and on three subsequent dates (B, C and 0). Homogen.ates ..

prepared from freshly harvested air-drisd (24 hours) and oven dried , ,

~ 1 hour) nutgrass in the flowering stage. The homogenates mere . ■

'Wtrifugad and applied (26/1/65) to cocumber seeds., 3 replicates of 10 . .

per petri dish. Results reflecting stem elongation and respective

langthe are given in Table 72 «.



TABLE 72 INFLUENCE OF NUTGHASS HOIBOGENATES ON THE 
ELONGATION OF CUCUfflBEFI STEWS AMD ROOT 
LENGTHS (ClilS). BEAMS OF 3 REPLICATIONS.

TREATMENTS
Stem Le qths Elongation

A a C D B - A D-C.

Ait-dry toots 1% 0.39 1.5 2.6 S.94 1-11 6.34
0.33 1.4 2,9 8.87 l;07 . 5.97

Owen-dry roots 5# 2.9 7.96 1.14 . 5,06 10J.I

fresh roote 20$ 0.37 1.3 2.5 9.16 0,93 . 'S.6jj Bi?'£ '

frssh rhizomes 18# 0.4 1.3 2.5 6.01 0.90 : S.5a 11:15

Frash tubers 20^ 0.37 1.3 ZiS 7.S5 ’ . 0.93 , ' 5V36 10,46
10# 0.36 1.5 2.7 8.47 1.14 5;7i 9,01

Control 0,41 1.6 3.7 10.45 1.19 -6i7S 8.96

Nutgraaa homogenatee appeared to retard the elongation of-cucumber , 

stems from 24 till 48 houra after application. This affect .was-of 'a,. ■* ... 

transitory nature. There were no marked treatment differences.at the 1 : ■ 

termination of the test. Root lengths were not apparently influenced-./.;: .j 

by the horaogenate treatmBnts.

fisaults. . .

The influence of nutgrass homogenates on the groath of a nuroberof. 

test crape, particularly cucumbers, nas investigated in 4 independent . ■ 

testai The results indicated that root homogenates inhibited 

germination, provided the homogenate was centrifuged prior ^.application... 

The asms reaction was observed with homogenates prepared from freshly . 

teruseted nutgrass stems. Where hotnogenatss were applied to germinated 

cucumbers, no growth inhibition ufas euidsnt. . . .



3 n<M̂t Leachates,

In this series of tests, a third method of determining tha 

influence of m'tgrass on the growth of carcain teat stops was investigated  ̂

Xha root systems of nutgrasa plants, of varying maturity, toere placed 

In tap water in polythene buckets.Tne loeohatea from the root systems 

ĝre applied to the test crops grown in sterile sand in ■germinating tcayer 

Each tray consisted of 4 rows containing 8 seeds pel tow. .103 siis-of tap 

*ater ues applied to eae?i trey, fallowed by 250 mis of leachate. Trays 

Bare kept in the laboratory. Stem and rout lengths are expressed iftetis. . 

flfiare leachates pf washed root systems were applied■ the entire-met .-. 

system isas first placed under a strong water ffeaSS for fcuso minutes..

-*142 -

Mutgrsas plants (10 leaf stage), washed end una/ashed,. were placed  ̂

in aater for 1G hours at the rate of 150 plants psit 20QQ mis of aater. ... ,.„r 

Lreehstes wars applied to radish, sorghum, cucumber arid psa esedci* . . 

fellowed by a further application Of 150 mis of extract per t r a /,2  days., . 

later, Radish, sorghum, cucumber and pea stems were cut and usi&had '?, ®

9 and 10 days after planting respectively. Results ate given Jn.Table ?3... .

TftBCt 73 t IHfLUENCE- OF HUTSRftSS RD0T LEACHATES ON THE GHOtftH . .
Of- TEST CROPS. lilEflMS OF 4 ROUS PEft SINGLE aCPi.ICB.TC_... ..x- ,

CUCUKfflEB ftftOISH PER- - : '
IflEATtilEKT - - • • ' SIcm ' " ' r5T£[|f~. S’%

Length lilt Length m Length lilt. Length U)t •

1. Nutgraas mashed 3.77 0.03 8.13 0.18 8.13 0.17 13.61 0.3S -

2. Nutgrasa unntashed 3.09 0.03 4.47 0.08 7.72 0.19 10.07 0,2.0.

”■ Control 

81* . Weight

4.41 0.05 8.65 0.23 10.0 0.22 13.51 0.44 ■

T

Leachates of i m u M  nutjia.. ™ t  **" *1**

ls"9th and Might of the 4 indicator crops included in this taet. 

'*»itioh „ „ y  « k . d  in the c . . .  of cocujtere. The aM te. of 

‘"Wition » «h  «eh.d  nutff... 1—  a,,,i “nl» * * “ “ “ *

sorghum and radiah .



-143-

This test was a repetition of Test 1, using older mjfcgr«-*s 

plants (pre-flowering atage). leachatBB tuara applied after the root ' 

syotcBi had been soaked for 24 hours. -

Stsms sj&re cut, mea&ured and uaigbecf 10 days after planting. flesulta 

458 ahoum in Table 74 • -

■ SfWtiHUlil CUCUBBER ,flADISH -
TREATMENT ST STl a . STEffl '■ STE •

Lnfioth lilt Lenoth uit Lenoth Tilt Lenoth iSt

i, Nutgrass iiaahec) 4.S2 0.01 S.7S 0 .09 ff.49 0.15 18.SST ff.41

1, Nutgrass untuasned 3 .74 0.01 3.31 0.03 7.85 ■ 0.09 ’ 15; 70" 0.31

3, Contsol 2 .79 0 .0 1 5.24 0.11 a. 52 0.0! 12.19 0-.20’:.?

Leachates of unwashed nutgrass reduced ths length and weight-of :• 

cucumber and ths length of radish stems. The growth of tha ramainingcEops 

sas apparently not restricted ujith uashad or unwashed leachates,. -The - . 

9ts*th of sorghum and pea aaadlangs isas apparently stipulated, by.bofch .. 

Usohates. . . . •

Test 3. ' ■

Umrashed and mashed nutgrass plants 150/2000 mis water (late vegetBtive).

soaked for 21 hours. Leachates mere applied to 80 cucumbê seads--- - 

inpetrl dishea. The shoot and root lengthe were determined after 6  

days. Results are given in Table ?fa •

TABLE 75 s INFLUENCE Of WUTGfMSS ROOT LEACHATES ON .. ,
THE GROWTH OF CUCUmSEH SEEDLINGS. » K 5  .

TREATMENT
LEH,TH OF .

SHOOT ROOT

1. Nutgrass uiasnet

2.Nutgrass umsasbet

3. Hontrnl

8.4 

7.8 

5.18 .

7.6

7.01

6.1

no auidenca of growth inhibition. The results suggest a 

8iinulating effect with both mashed and unwashed leachates on the 

atflBth of cucumber roots and stems.

W8S,



Laachates prepared from washed and untrashed nutgrasa and unweahed 

jiisns ollosa (125 pLants ptvt 3000 mis of tap water) w#ce compared altfi 

isachatss prepared from nutgrass. 20 cucumber seatfa were sown per 

polythene pot filled with sterilised river send. Leachates were applisa 

iosiBdiately after aouing (EA - early) or 3 days after 'earning (CA-iate).;,- 

th* pH of tha leachates was measured after 40 hours and again after 93- 

hours. Results are given in Table 76 . •

TABLE 76 % pH OF lERCv&Tgs . i

TREATMENT pH OF LEACHATE AFTER. tffifflERSIOK feftfOftfor*- 
48 hours 96 hours! .

Nutgrass - Unwasbe 

Nutgrass - Washed 

Bidans pllosa 

Taparatsr

6.4 "',6.5,' - '7 

6.1 . ' ■ ' ;-;6,"3-'y ji 

■ 7.S • '. .' 7/8‘ -}

lengths end weights of cucumber atama for as eft assies (Eft andt-fl)''

its recorded 7 days after planting. Results are given in Xa&lB 77.-...,

TABLE 77 : INFLUENCE OF NUTGRASS BOOT LEACHATES - V'.';
ON TH£ GRCVUTH OF CUeUfflBtfl SEEDLINGS'. • • 

_____________tllEAMS OF 3 REPLICATIONS. "• > V.

TREATMENT steih ENETH >tfhi wkirht' ' '

Nutgraas Hashed •Eft 10.39' • ' 0.26

Nutgrass washed -LA 10.19 .. 0.23

Nutgrass un­
washed .EA 11.32 0.30

Nutgraas unaashed 
- LA 11.50 0.29

31dens unwashed ,£ft 12.95 0.34

Bldr.ns unwashed Is 14.70 0.40

Control - EA 12.09 0,33

Control - .LA 12.56 0,33 ’

the leachate did not change uery markedly with storage.

aas leachates cauesd a reduction in cucumber stem length and weight.

no differences t»tw *R  early or late fcre.b«nU * The Bid**.

5 leachates -a  w  /  did not reduce stem length of cucumbers.



These tssts were introduced to examine ths poesiCis production 

and liberation of toxins by undisturbed plants grow in a modified 

apparatus which permitted an exchange of soil solutions. Several 

technique® were employed attempting to relate the ffiethod4to conditions which- 

prsueil in the field. The population of selected plantsppor -

unit area,®ithin ths apparatus,ua>s always coneidsrably higher than that ■ 

encountered under field conditions. .. •

a  Funnel studies. . \ - .

In this series, plarita with attached toota were removed. ?*os. the . 

field and placed in tin plated metal funnels fitted with maeh-aoreana afc , 

ths outlets. Ths funnels ware placed in a wooden housing and connoctad,-.. 

by means of rubber hosing to collection beakera. Ths plants usee pladed v- 

in a layer of sterile rivar sand and closely packed,- .Sand aae inserted‘ 

in the interspaces (See Figure 50). All

in tlie glasshouse. . 1 • ■ . :

i) Flushing of percolatsa.

ThB treatments in this -experiment consisted of -living Eraoragtis 

curvule and Trachvpooon aplcatus tussocks and. nutgraes in the.pre- . ... 

flwieting stage. The aerial parts were clipped to a height.of 5".. 

md lr\sarteti in the funnels. Ulashed (30 minutes) and unwashed.nutertaea ■ 

tubers mare planted at the rata of 320 grama per funnel, i.e.. yetydense.. 

population. .

Ths funnels usee fUiahed with 4QQ mis. of tap mater twice per day.*. ,. . 

foe percolates mere collected in the receiving beakers and imraediataly ... . .. 

aPP«8(S, st the ratcof 100 mis,to each of 4 replicataa consisting. of , , 

P'iythane pote, each sown to 35 sorghum seeds. Sorghum me sown 3 day# . . 

aft« the tEaatmenta had been set up in tha funnels. Sorghum weights ..

»*• determined 11 days sftar soaing. Results are shown in-Table 78 . ■ .





TABU 76 8 INFLUENCE DF ROOT PERCOLATES DM ,HE GROWTH 
______________ OF SORGHUM. IBEANS OF 4 RgPLICftTES. •

TfiEATfflCNT
NUfBBER

GERMINATED
SHOOT LENGTH

in cms WEIGH (GflS)

STEffl snor

I, Nutgrass plants 
asteblished.

* * 32 11.15 0.16 0.22 ■ 0.33' :: ..

U Nutgrass tubers 
iraehad

32 10.01 0.13 • ' 0.25". 0.38 .

J. Nutgrass tubers 
unwashed

31 9.85 0.13 ‘0.27 0.40

1, Eragrostis 31 9.19 0.12 - 0.24 O.Sii

>, Trachypoqon 31 S.67 0.13 0.25 0.30 »

i. Control 31 9.36 0.13 0.26 0.39

There was no e' idence to indicate that the growth, of aerghuav seedlings-,/ 

'than iBcaiMing bi-daily applications of the abQiomentioned percolates,-...!- .t,., 

uere adversely affected. . - '

ii) Drip oercolatee.

This experiment differed Prom tha previous one .in tha.t tho. iwthocJ 

of planting and percolation eras modified. Tha plants, sere removed... - “'-'v..'i

Pcore the field and planted in their caspecttve soil in the- funnels, y>a.....

loBBr 3" layer within the funnel consisting of eand. Tha nutgraaa. roots . . 

(Treatment 2) mere uiaehed-foe 10 minutes, under ,a,.aijang-strga.iiii_of;.«afes5’.i-; ., 

tha nutgrass treatments mere planted on 0 BapsfDntein loam ae was tHs 

treatment (Tteatment 6). The grasses anti nutgrae# were clipped.

To exclude the effecte of a nutrient imbalance, the plants in. the 

finals received a continuous slow drip solution of nutriente uhioh mas, .

for 2 x li hourly periods/from an elected U/incheeter. This nutriert.t 

Motion was made up by dissolving 15 fl» of Comple.sal in 9000 mis ^ Q , . 

emitting the rosidus to precipitate and using the decanted supernatant. 

B°lution.

BttcUit.a n r .  mll.cl.d .nd .ppU.d •» ••«h ° f 3 ™Pu '=*t**

■"M.Unj »r diuided to.k.ts ..eh t° 15 •**"* " r «'“> 15

-<« 'a  , oreh„„. f c m W n  — •  “f 5° P"







1, floot system 'uashed fni 1 hour - Stems not out, '

2, Root system " " " ” - Sf.ama cut to a height of 2".

3, Root system not washed - Sterna cut to a height of 2" -

4, Boot system not voashed - Sterna not cut. 1

5, Bidena pilose root systecn _ Stems out to a height of 4". • 
siaehed for X hour .

S. Soil only.

The lower haif of the metal containers contained waabedriuer-eand. • 

Tti9 nutgrass and Sidens mare planted in disturbed frankanwald soil,. Thet- 

containers were kept in the open air and received mater daily in V ' - 

aceordancs with growth requirements. Percolates through the: soil corsa/^ 

tore collected and applied to cucumber seeds planted in sterilised rivet*.. -< 

sand. The volume of water per lyaimeter was adjusted to.BrtaUre a 

percolate of 300 mis pec collection. The quantity of water-added par day -; • 

thus varied prom 1000 - 2500 mis par Xyaimatsr depending on the oafcer.-ij.-. ,® 

consumption of the plants. ,

100 mis of percolate wbs added daily to eaoh of three pots containing.- . 

the indicator cucumber seedlings* Cuctwbef Seeds were sown T.days after . 

nutgtaga.'.Percolates jpplied 2 days lotor. . ........e . . . ...

Treatments caused no noticeable delay in germination,in the,final. .. • 

ansrgence or visual grouth of cucumber seedlings, _ . . - • >.

5. Plant Residues in the Soil. . • •. -

Experiments mare conducted to test toxin production fcq® decaying ,

Plant residues. Freshly has'jeeted plant matesUt «es, cut up into 4" .. . 

Motions, thoroughly mixed mith sterilised fiviet sand and potted. Tap . 

wter mas added at a uniform rate, sufficient to saturate the pot contents. 

Tsst ccope vsers sow immediately after ipcorporating the plant rwiiduee.

The pots yuaie kept in the glasshouse.

leatJL ’

fterial and underground plant residues were . . pqlvteil f.~ In small 

Mlythene pots at the rate of - 300 grams fresh material par pot. 35

and 35 radish aseds were planted in the pots. The seedlings were 

oupp* 10 daya after planting. Results of stem langth, stem weight and 

r°Qt' height are given in Table 00 • .
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ISSUE 80 : INFLUENCE OF PLANT RESIDUES ON THE GROWTH OF 
S0RGHU81 AND RADISH. MEANS OF GERfillNATED 

____________SESDLIMGS.____________________

sTem
WEIGHT

r.Hseulentu3 stems 3 .31 0 10 0 01 3.91 0.06
r.Hsculentue roots 4 .63 0 19 0 10 4.66 0.08
r.rotundus stems 3.83 0 IB 0 07 S .47 - 0 .11
C.rotundua roots. 3 .6 6 0 13 0 02 . 4 .64 Q..08
Eleusins stems 3.40 0 13 0 04 5.57 . 0 .12

Eleusins roots 3.97 0 1? 0 07 5.34 .0.10

Control (Sand) 3.63 0 IS 0 13‘ ' :5.84; : Q'.12

sitf

The results in Table 80 indicate that, apart from the 

ion of ,iutgrass stems, oh produced slightly shorter radiah a 

9tene, seedling growth mas not influenced by the incorporated planks* 

residues.

last 2. •

In this test only the undsrground residues of nutgrass wsrs.f;-:*' 

awBiinad for inhibition. Nutgrass in ths early andlate oegetatiu  ̂o 

twra compared, The nutgrass samples uisre furthsr dxvidBd into. two- -. ... 

sactions, namely mith tubers (+C) and without (-C). 10 maize seeds -tssse 

won in each of 4 replicated pots. Ths maize seedlings asre cut 13 days 

after aoaing. Stem lengths and insights of stems and rpots-ars . given-in*. 

Table 81 .

TABLEBi slfJFLUENCE DF NUTGRASS RESIDUES OS THE GROWTH OF 
________ fiflizE. means per 4 replications. :________:

TREATBIEWT
LENGTH OF WEIGHT OF

shoots in cm*
BEIGHT OF 
nWITB TH GSS

l.Roota cariv 13.53 0.69 1.53

<• Roots lata
vegetative -C 14.41 1.69

kato vsgstatioc 14.06 0.70

4* Control 13.03 0.58 1.1S

1 » »  < w  no . U n .  or growth InMMtion * »  to th. Uoorpmtlon or 

w*9*#88 jBaidues-

i P U B



6, rnhlhltorvSoll Roelduag;

investigations mere carried out to establish whether tha •

distinctive aromatic character of nutgrasg infested soils mas coleted - 

to a residue to..in. Within the same field, representative soil Samples . 

uere ie>M5veti from nutgrass infest ad and a non-infastod sites. me- -

top 6" layer teas sampled and ths random samples bulked and screened.' An •: 

adjoining field continuously cultivated foe 7 years ues- oraployod ae .• . • 

control* An analysis of tha aail ssiaplss sBNealed no narked Oiffaranaoa 

botaoan the three si toe. The soils were placed in pafce.-.-and. sown- to- a ■. •• • 

nvtnbsr of tost crops. Tho lafctor consisted of (Baize, peas* boot*.

cowpeasi sorghum* radish, tef f, lucerne, cucu^srs end sunflower, • . -  

The grourfch of crops aomn on the continuously cultivated soil uias n o t ', '- ; 

bottor I’iWen5' that of crops sown on the infested and non-infa&fc&d.-.,- >. - 

nutgrass soil sites.

There was no evidence in these teats to indicate that livingi-nutgraea- 

produosd a toxin in the soil oihjofi, after ths weerf had been roaoved,- could . 

influence the germination or growth-of a number of crops..

Sumiary of Indiroot Competition Studies. . • . -

In this experimental series no evidence was obtained, which indicated,, 

that living nutgrass liberates a physiologically active taxfn. capable; of _  

inhibiting tho germination or growth of a number of test crops. These _ . : 

faults apply to cases inhere leachates and percolates From the living plant . 

**« applied to the indicator crops, Dr inhere ths latter sere seeded in a 

"’adiutn containing the nutgrass plant residues. . . .

fflhero highly concentrated aqtJBOus extracts of nutgraes piaftt material 

»»» applied to the seeds of certain test crops, germination and growth . 

^bition we* demonstrated, the levs! of inhibition being related to tho 

c°f'OBntration of plent material. Similarly, aqueous homogenates exercised 

8 Wrkod inhibitory influence, but tho degree of inhibition was largely 

#9PsnSent on the method of preparation.

The growth etimulation observed when seeding certain teet crops with 

^ B a s  tubers was of a transitory nature. ‘ It is therefore unlikely 

^  thU effect could be associated with the suppressive action exercised
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ie raaulte therefore eugqaat that growth 1 

> living plant. The inhibition prod 

of daad plant materiel should not b 

i or sllolopothy. •



CHAPTER XI - -

CONTROL - ' '• ' .

h, TILLAGE - . > ■ : ,.,: V

Du Preez (1944) and Sellsehep and Hatî inghr -(1556} 

have outlined the advantages of summer discing. Th& available. . -- ■ 

literature on this subject, hnuieuer, teveals ? lack of'•sSctJBrimsStal':".* ' 

evidence, particularly uiith regard to local conditions,-Rhe^nfiQld ■

(1942a) established the influence of mintat discing. 

nutgrass. Present recommendations reaarding SumraeC ooltawafcioŜ -i-' 

appear to- be mainly speculative and primarily aimed. gt dasfctDyin^thB-:.- 

neffily produced daughter tubers- To detsrroxrie; theMflUBfiee^a^-Swj^-P; 

discing, as mell^tha effect of frequency .of discing orr.vihe;stt£VlVak'/>!-. 

of nutgrass, three discing experiments ijj :

saseons. Each trial was located at a diffluent isifrej --.The- I B S ® ® ?  

of hand hoeing on nutgrass sutvi'

1. Summer Tillage - Baosfontem. .

This trie] mas conducted.to inuesfctgale ths residual 

mechanical cultivation, applied during thfi precedmg sumwar, ,q# tfiê  

emergence of nutgrass in tfis season foli-owing btmtmnt.__.fi- 

infested nutgrass site at Bspsfontain maa .cfiUided .ihto Imp blgci^j,.... .

(fl and B). The following treatments hisim? applied.during._th& s^jn^p 

Of 1959/60. .

- -152- - ' • • . ' . -

TSEftTfftEWT' SITE-A. • SITE B

Disc-ploughed - ..
" ” in summer 

Tandem d.iscad 1 
2 
3

. 4 
Spike tooth harrowed

luintor 
13/11/59 ■

- IB/,11/59 
19/11/59 
9/12/59 . 

29/12/59 
16/11/59

Site A thus 4 discing during tte »w»«r «nd Sit. a only.

«».. Both sites « .  ploughed durin, th» 1360 .ir.fr .nd „K».t.4 

M ia , on 4/11/60. »- oultl»»ti»" or th» ...d«l field, »=> . 

carried out during the 1950/61 season. .



Nutgraas counts. On.the 30/11/60 (26 days after seeding) the

nUtgraaa population in each of 20 framss (20" x 20") placsd at regular

intervals ecroea the block diagonals of each site mag recorded. The

uoana ace giwen in Tatjlo 02. . ' . '

TABLE 82 i NUMBER OF NUTGRASS SHOOTS PER 20" x 20"
QUADRAT IN THE SEASON FOLLOWING - 

_______________ (llECHftNICAL CULTIVATION._________________  . ■

NUMBER OF HUTGRflSS SHOOTS

Rssulte. . . .  . . . . . .

Tour summer 'Uscings applied during a 6 week periodf.redUcecf tha nunber-- 

sf nutgraas shoots in the season subsequent to cultivation. The .resUltsV? 

indicate that a population of nutgress never thelessaurviv6d;:the -dieeioj), 

trsatments uihioh, i. if left undisturbed, mas capable of reinfeejtjngv.: .-m,- 

the site. Shere complete eradication of the specios ia sought,--it..raould 

therefore be essential to exercise tillage operations oust a'ftUmbsr̂ of-.i,

2. Summer Tillage - Bethal. . . ■

Seven discing treatments uiete applied to a poorly drainad._heaVily.,. 

infested nutgraes site at Bethal. The sate iuas ploughed and; disced . . 

following the first swwibc rains. Ths discing treatments uer>: as .fpllofflsf.

' A. '• i Dieting ll/il/63- .............  ........ - — -̂̂ -=..̂ 5-.

B, 2 Diecings 11/11/53 end 3/12/63 . r

C. 3 Oiscings 11/11/63, 3/12/63 and 26/12/63 •• , ■ ... •

0. ' 4 Discings l l /U /63, 3/12/63, 26/12/63 -

E. S Diecings 11/ U / H .  3/1V B ,  K / O f a .  “ t
14/1/64 - •. , . ...

F. Mon-cultivated control (Summer fallow) . • . .. . ..

G. 1 late summer discing - 17/2/M . . .  . 

Th. treatments ..re not r.plic.l.d .ml « r .n t.d ,y.t...tic.lly.

*• indicated e t c ..  Plot siz. . . .  4 yd. « *  yde. M  the cemm.nc.nt cf 

»■ trial, U /1V 63 , the nutgr... had . i ™ *  ra.ch.d th. 11 - 12 l~r 

*■«.. Th. first mldsnc. cf «tur. .- d. ~  • "  aVU/M- *  

«ch date „f treatment th. tan*. ««<=»"« *“  b' i”

thorough disturbance of the plot.



Selection of discing times mas, to a larga extent, influenced by the 

8Dil moisture conditions . Aftar a fissyy rainfall, the site often became 

uateflogged which, in turn restricted mechanical cultivation. After 

completion of the 5 summer discing9, (Treatments A to E) a meed infestation 

survey of each plot uias nade on 24/1/64. The number of nutgrass shoots and. 

annual grass seedlings in 12, l1 x 1* square quadrats was recorded. The- 

raeana of these results are presented in Tables 83 and 04 . '

TABLE 83s fflEAM NUMBER OF NUTGRASS SHOOTS A NO ANNUAL GRASSES/Kt.^*^ -- 
• ____________SEEOII.MCS PER 1 ' X 1 ' QURDRfiT. 24/1/64. . - -

TREATFJEffT
NUIf ER or. . ' ■ .

,-- -NMSftWSS SHnnTS - ANNUAL GRASSES •"

1 Discing 119 5S

2 Discings 36

3 Discings
4 Discings
5 Discings
rnntrol 216

TABLE 84s GROWTH STAGE. OF; NUTGRASS SHOOTS AND ANNUAL ^ ^ ^  
_________  GRASSES ON 24/1/64 ______  — ^

NUTGRASS ANNIIAt TRASSES

1 Discing
2 Discing

3 Discings
4 Discings
5 Discings 
Control

mature Seed 
Flowers emerging 
(11 - 12 leaf stage) 

B - 9 Leaf stags 
6 - 8  Leaf stage 
4 - 6  Leaf stage 
Mature'ssed

Flowering - - 

5 - 6 leaf stags - 

? - B lsaf stage.
S leaf stage 
Grasses absent •

" rull ‘flower." '.  .

A number of observations aere made during ths course of this ... 

exparuaent with ragara to used population changes uihich, together with the

results obtained in Table 03 permit certain conclusions.

Art.* co.pl.tlon or th « — «  11 ” * th*

nutgrasB population had Bean gCaatly reduced on all. tha plots which had 

received 2 or ,or. d l .c M -  Furth.r.or. th. ! • « «  plot, had b.an inv.d.. 

W annual Th.r. .1.0 .PP»™= »  “  ‘  6e* ' " "  *”* '

nuabst or diacinge and the speciric annual graea inuader.



plots receiving 2 and 3 discings mere dominated by stands of 

indlca, ahareee the grass population on the plots rahich had received 4 

disoinge consisted mainly of Q.euslns indlca. with sporadic pockets of 

Digi.teria 3a.n9u_inaj.ls, 'Tho latter,.hc5v;al/t.ijuffla the. dominant on the plot . 

raeeiving 5 discings. .

A single discing treatment reduced the nufcgrass population but the . 

ratio of nutgraas to annual grasses was atill very high, t'is population .••• 

density of annual grasses on tha plot increasing,ae the season progressed,,;- 

The control plots mere heavily invaded by Cosmos soa. and to s loeso*-:-.

S «f  •
degree by Pialtaria sanouinalls and Setarle spp. • : ■ >v;.-

Late summer discing. ’ 1 ■ ; V

Since initiation and differentiation of daughter tubers taKes;'-'... ' 

place mainly after flowering and according to Ratio ;et.81,(1962) is; ' . 

influenced by photoperiodism, mechanical cultivation during the- late : . 

ausmsr could possibly prevent tliter formation. On the Highvald» .this. 

mould co-inoide with the period mid-Oanuary to mid-march. ■

ft Late eumraer discing trsatssent <aas thaiafore applied-to.a ssefcieiv.;. 

of the control plot on 17/2/64. Approximately 1 month later,, this plot. j . 

(G) became severely infested with nsaly emerged fiUtgraes shoots.. ....

Under Highveld conditions, emergence of rwtgrase during March . . 

is uncommon, tha weed seldom making an appearance after the ancf.of , ... ; 

November. Tha emergence of mJtgrass nn the plot during the. lets., summer. . . ; 

suggests that lota autumn soil temperature is. not-a £aotar-J.imi.tyia. the.,.:^ 

sprouting of the nutgraas tubers. The question is posed as to why. . . 

nutgrass normally Pails to sprout during mid-summer in the field. It is. 

suggested that the sprouting inhibition could possibly be ascribed to a • 

■slf inhibiting ..ch.nia. peasant In the •« d.acrib.!. W  Tu,bl,.on -

(19611-). n piBu,lbl» axt.nalon of this theory i« that .ith » •  «d»«nt. 

of the fitat rains, tha concentration of this inhibiting twin in tha 

■juieacent tubera ia reducedj permitting general sprouting of the ub 

Toxin l .„ .i  i„ the .oil aolution probably inor.aaa. during period. of 

active gro.th .hich, in torn, lead, lo induced inhibition of do»»nt 

0.  » ..l , formed tubers. Und.r laboratory condition. it ha. Men ob.ar.ed 

that darmant tub.r. .hioh . . . H  ^  l° w ” 1* ’ i“ *1"P 

*.nd,„oi., ( , „  U 6 1). Gn undiaturbod nutgr... a it ..,. U U  ,u - «

- 155-
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machanioal disturbencs producas a disruption of tha daughter-mother .

tuber relationship, releasing free, unattached daughter tubers. It . 

uould appear that these liberated newly formed daughter tubers represent 

the basis of thia lats summer nutgrass infestation- -- -

Examination of the plote during the following summer 19S4/65,... . 

confirmed that increased frequency of discing rsduoed the nutgrass 

population. Nutgrass emergence on the undisturbed control plots was 

less pronounced than on the plots which.had received 1 01 .2 discings-.durinc 

the previous summer. The heavieet infestations were present on ths late . 

simmer disced plots followed by 1, 2 and 3 discing. rSBpeotiuelyl - ;

3, Nutqra99 Infestation in Winter Fodder Crops. • .- •• // ■■■:: 

. fi site at Sapsfontein seeded to sinter fodder crops during.-Bareli’ 

1964, was severely infested with nutgrass. . The site had been .Bil̂ ffiBE - 

fallowed and disned during lats summer prior , to sowing of the. winter,-. csope 

Nutgrass invasions on the above site-at the termination,of summer confirm, 

the results of the previous tillage experiment at Bethal ... ... ... x

4. Summer Tillaos - franksnwaXd. (Figure 54). . . . , . - •

oith nutgrass. Ths sits had previously teen employed.as an Eraqroetig. 

misery at FranUenuiald and waa ploughed over during tha winter of 19S4.

tractor-mounted 7> offe.t di.o. To .neur. though di.turb.nc ot « •  

plot, th» operation . . .  r.pa.tsd 4 t i ...  on each dl.oina d»t«. 

of disturbance ranS.d K M >  6 ta B inchee. Dr.o.d .trip. «•«< ■ . ;; 

•It.rn.t.d .ith undi.turb.d control. The t M U ,  tr.et.ent. » »  • •

Three discing frequencies were applied tD an arable. fie.W infested.

After a spring discing. Babala

infested areas were selected within the field. Discing was bŷ meanB J)f^a

followes-

A. 1 Discing
0. 2 Di8cings
C. 3 Discings
D. No Discing.

6/1/65 (9 - 10 leaf Stage)
' j Tl/l /fiC6/1/65 and 14/1/65 

S/1/65, 14/1/65 and 26/1/65

blocks. To assess the effect of the treatments 

nutgrass, the underground fractions from 4, 20 

excavated within each disced atrip on 29/4/ 5.

Treatments were replicated three
three times and arranged in randomised 

*he treatments on the survival of

20" quadrats uerB



Mi-SSSj ^

-157- ’ •

Quadrats Were sampled at 8 yard intervals and excavated to a depth •

of 1 foot. The total soil volume was sieved through a 2 urn niesfi

sieue. Nutgrass roots and tubers mere separated, air-dried Bnd Weighed.

Tubere From each quadrat mere counted. Results are given in Appandix .

- .Actual and the square root transformed means are given in .

Table 85 • Weights are sxprsssed in grams per quadrat. .

VflBLE 85s tflEAN HEIGHT OF NUTGRASS ROOTS, TUBERS AND TUBER v W  Ksscxrfb 
‘ ________________MWilBERS PER i  SQ.KIETRE QUADRAT.__________ _ - :

TREATMENT
NUmRFfi ilF TUBERS 11/EIG T OF TUBERS ROOT. HITS

ACTUAi- S.R.TRABSF ACTUAL S.R TRAHSF ACTUAL' •;

1 Discing 27.6 . 10.3S 1.0 Z.63 2.5 ,

2 Oisoinge 11.8 6.73 0.6 ■ i.53-: - 2.7

3 OiscingB 11.2 6.67 0.7 . 1.66 4

Control 47.5 13,34 4.6 - 4 .12 ' 20.8

The aqua re root transformation was applied to bott> mraibers. and weight s.... . 

of tubers because of the large differences in actual, yield?. In both ... 

cases the differences bstwasn the discing treatments were not , - 

significant. The number of tuborv in the one plot receiving ona_ ... 

discing treatment did not differ significently from the control, but,. : , 

tw and three discings decreased the number of tubers- significantly., . , .  .. 

The control plots gave a significantly higher weight of tubers than ^  

all discing treatments. * . . .

urr .cn>>  b.t««.n " " r t "1 *"'1 dl"“ d pI““  !"  ” a" d “ l9h‘  V . 

or root, 1.  obvious. Discing r m m r  M  "» • ff“ ‘  »" “ ■ •

uslght or roots, Root tvaighta uiara not statistically analyasd. .

During hha 1965/66 auRwier aeaaan, the experimental sits u/aa re­

ploughed, di.o.d .nd plant.d t» m U . ,  Hi. dir.rti.n .r till.g. b.iitt 

at right anglae to ths rorm.r plot orientation. [...pita thi. «i=s- 

craaa disturbance, rorroer treatment delineation was, uary a g

during to, . . , 1,  .u- .r or 1966/ 66, indicating •  e.r.i.t-1 r.Mdu.1 

effect, even with cns discing operation.



5, Hand-forklno and Hand-hoslno.

A trial uiaa conducted at Bethal to investigate the effect of 

hand hoeing and hand forking on the persistence of nutgrass under field 

conditions. Hand forking entailed the removal or the entire aerial and 

underground fractions. Hand hoeing merely involved a severing of "ths aerial 

growth. Each treatment uias replicated 4 times and the treatments fully ' ■ . 

randomised. Treatments mere applied to a very dense stand of hUtgraes . . 

12/11/52. 73 days later, the aerial and underground-plant material was,.. 

removed from a 20" x 20" quadrat centrally placed uiithin each ploti The . . . 

vegetation uias subdivided into annual grasses end nutgrass.. \ The.number • 

and weight of each group Bre given in Appendix Table 40 and the.mean -. . .. 

values in Table 86 •

TABLE 85 NUMBER AND WEIGHT (OZS) OF NUTGRASS AND ANNUAL.. 
GRASSES PER 20" x 20" QUADRAT.______ •' ■■

TREATMENT <WUTGRf.3S AN
Number tlfeioht . . , Number

So.Root Actual .• StliRoOb: .

L. Hand forking 10.53 465 10.95 4,65 -... 245 . . 7*47 . •

!. Hand hoeing 13.37 1040 16.04, 5.62 - 207 • 8.41

S. Control
(Undisturbed)

15.47 1213 17.29 5.09 651 : li.as :

The analysis of variance uias carried out on the Square root traflb-. . 

formation of the number of nutgrass and annual grasses. RetodVal'-Of W r — 

aerial and underground fractions(hand forking) gave significantly feuer . , 

Plant, than the plots which had received no cultivation or a hand hosing . , 

treatment There were no significant differences among the treatments.

In respect of weight of nutgrasa mi number and weight of annual grasses. 

The ueight par plant of annual grasses is highsr for both cultivation . 

treatments tuhich could perhaps be attributeo to reduced nutgree

competition. The survival and recovery potential of nutgrass.despita .

hand forking treatment, is borne out by *
g above results. It is clear

that even uihers the aerial and attached underground fraction manually

tamouBd, sufficient tubers remain in the soil to initiate a new

tation,



summary of tillage trials.

Ss fat a3 raachanical eradication or nutgrass is concerned, thete 

appear to be tuio possible approaches to the problem. These include the 

exposure and desiccation of the nutgrass plant and tuber and, secondly  ̂ - 

the prevention of tuber Formation, Preceding results have demonstrated 

the susceptibility of the nutgrass plant to insolation * Early aaasCifiaL * 

discing,prior to tuber formation.mill tend to expose the nutgrass plants, 

sihereas a disturbance late in ths summer mill subject both planfcsand . .. 

newly Formed daughter tubers to dislocation. The latter approach is ths . • 

one thereFore recommended by Du Prsez (1944) and Hattingh and Sallschop.-. 

(1955) because of the alleged twofold effect. Ths disadvantage of this. ■;. 

delayed discing operation honexjeijis the diepersal of a large- percentage -r 

oF newly Formed tubers, many oF which are not exposed to desiccation.and- 

fcharsfore 8erve ao a source of reinFestation.

V
From laboratory results it is evident that tubers l/8!‘ in diameter .arS'- 

capable of sprouting when divorced From the mother plant* -A..system. 

involving the destruction or reduction of plant population, end-prevention 

of tuber formation would ultimately oFfer the grower the moat, .efficient ■ ; 

means of eradicating Field infestations. . .

Observations made over a number of years on the Highveld hays .revealed, 

that in infested arable fields, nutgrass presents s distinct lata y&rnal 

or estival aspect, the appearance of which is dependent on the advent of 

the First e.ummer rains. While the primary nutgrass-population.-is--?e©0VB!li 

by means of cultivation and the seeded crop exercises a .shading efFeot. , . 

on tte second generation, the meed faciatton changes and the annual . ... 

grasses assume the dominant position. Where unshaded, stands of nutgrass. .. 

are leFt undieturbed, secondary invasion by annual? vrill ultimately ahads. 

« *  th. outgrns, racing  to .  a f t  •«“ "t th» > » « » « »  »r » «  « * ‘) 

<toir,g tha ,ub,.,u.nt auiwi.r. Such u nm an . .pp»r to .uppr.a. 

r»».n,r.tioh n m  th. domoirt tutor, but »lth .ubs.gu.nt cuiti.otion , 

nutgrass once again becomes the dominant species.

«»..a 00 th. .Md.hc. «K~av «««U.bl., it i» ?"•*“ •

* »  th. „i.bl.  , . .d  tubers ,111 b. ■” »«“  “ *

U.i»9 of th. , u , , „  discing op.r.ti.n. »h=uM b. r.l.t.i to th. .a m t

«f « .  ftat „ i „ „  oonc.htr.tib, tt—  ■ * "» « » »  *" « *  rll“





Observations mads at numerous sites ever s number of seasons 

rewealed that nutgraas Is highly susceptible to a particular pathogen and 

is frequented by a number of insect species. The pathogen and inssot 

specimens mere collectad and identified, R description of both has been 

included in this section. . . . .

l.JSHSSSffi ■ '■

Undisturbed nutgraas appsarBd to bs highly susceptible to-lata . ■ 

summer fung*' infections, principally tonords the and of'the-groising- . 

season, mi<?-? tbruary. Disease expression urns paTticularly evidenton 

undisturbed plants after seed formation. Infection uiae. observed-on .. . 

nuraercue sites throughout the Highveld. Young, or.frequently clipped:" 

plants aero apparently not susceptible. Tor example, in the clipping . .... 

trial at Frankenmald, (Page 99 ) disease symptoms were onlyyobssrusd... .̂. 

on ths undipped plants. Ths causal pathogen wag, identified a s Puccinia--.. 

csnleulata var.tenuie Ooidoa. which uas sometimes found to be parasitized, 

by Oarluca fllum (Figure 55 ). . • ■ . • .

2. Insects ■ • ■ ■ . ■

The collection and identification of inspafc. species occUcring-- ..... 

frequently, periodically or repeatedly in nutgraas infestation? was ,■■ ■ 

undertaken. The purpose of theee collectione toas. to place, on record those 

species which are associated with the meed, irrespective of whether -tirie  ̂

assooiation is related to a biological interdependence or 6 direct ; ... ... 

cohabitation. Insect species, locations end occurrence frequencies are,.,.

(»/ Aphididae s Saltusaphia eclrpus Theob. . . , ..

« pel. cr.am eelour.d aphid n w n U n o  dene. °r r u t v w ,.

.  high plant pepul.ti.n d.n.lty, light M .  Men 

•bundant In » .r, l.rg. e.lonie. on nutgr.a. at,. b . .. . ,  .m l auEr.e.e,

W  1 » «  »phld InFeatationa ine.e.s. r . p W  i n f l .« .« n »

« • « ,  i.a . beginning af 3.na.W , ™»hins P-* 1*™ » W ™ -

âtely mid-Fabruary and pereiating till end-march in reduced number 

Laateb at B.th.l, M e l  and B .M u r , • » » » «  « «  "

unclippad nutgrasa plants growing in asbestos pots.



PantatomidaH.

Collected Bt Bathal, Kriel and Franken^d. Environmental 

conditions and collection sites similar to those for Saltuaaphis 

scirpua above.

ft) Eysarconia inconspieuua H.S 

(£i) Csrbula trlalonat-a Germ.

(ii*) Peleqorouella phaierata Stal. • .

(*) Kabidae .

Predaceous on aphids. Collected in undipped pits ot; ' 

Frankenuiald. .

NaOls capsiforroia Germ. .

C{j) Coreidaa. .

Collected in unclipped pots at: Frankenuiald. : . ..

Cletus varlus Oall. .

(t) Coccinellidsae. Predatory beetles, found in association .sA#ir? 

aphid colonies. Environmental conditions and collection sites as-for- 

Salfcusaohis scirpua above. - . ..

(f) 3assldae. . r ...

rcequently attacking nutgrass,espacially urfian .growing togsthep; . c;.-... 

with, or surrounded by, Graminae. .

Hufcgrasa planted in pots and kept J.n the glasshouse or op.en ait ;

utae very susceptible to leaf hopper* Xhs. insect priDP.i^l^y.^att^jcUs_

young, actively growing nutgrassj producing Isolated necrotic zones on tfte. • ■ 

foliage. Collected at Frankenuald in the glasshouse and,open air . . ■ . . 

experimental enclosures. January fco February. . . . . . . . .

(*) Oasyfcldae : flatvlus afcromaculatus. . , . -

Very common on flowering nut-gi-ass, DP the-weeds infesting ... . . , 

arable Isnda on the highueld, nutgrass is one of the first to floater . 

during the early summer season, and serves as a suitable intermediary ,.. 

fiost plant prior to the emergence of the staminate maize flower.

Infestations, of Aetylue an nutgrass during mid-December to early . . .

January are very common throughout the Highveld.

-161-



zJ

-162-
(h) Thrlpa.daa.

Found in mature or maturing nutgrasa urtbois at Pathol. 

Collected fsom mid-Dsnuary omuards. . . .

(t) Tettigonld.oB.Conocaphaloldea lonoloennls Holt.

(J) ocarina*

Largo numbers of apittac mitas piaaont with, 

or mature nutgrass seed. Very abundant at aokahtirg, 

prsssnt at Bethal and Joksburg with aphid-coccinolli*

sill fMpfl

i s s i s

ISifer

wm

M i l l
rM m m

1

A



Herbieidol tests were conducted over a number of asaoons with a 

visa to obtaining trsatnentavihich would give satisfactory nutgrass 

control without causing crop injury. in view of tha rsetrictsd choicp 

of candidate hsrbicides, the early field experiments uiare confined to 

tha evaluation of pre-planting and directed basal contact treatments.

Uith the advent of more effective and selective compounds, the--emphasis . 

in the final experiments was placed primarily an herMcidal .efficacy, 

tha iatiet experiments mats designed as screening trials,in uhioha.wide .. 

range of compounds end herbicidal mixtures were evaluated. . -■■

1, Pre-planting Applications of Three Soil-acting Herbicides.- -• ■- - 

IDost compounds which had previously shown herbicidal efficacy in 

rsspect of nutgrass, were only effective at concentrations.which produced .' 

severe crop injury. In an effort to overcome this problem; -an. axperi- 

oent sjae conducted in which herbicides were applied at relatively high 

rstee as pre-plantinS treatments. - , • . -

The hsrbicldal efficacy against nutgrass and the .residual toSicifcyV, 

to crops of three soil-acting herbicides aisre evaluated.-on anutgc&s?- 

infestBd site at Bapsfontein. . -

The duration of residual herbicidal toxicity in.ths soil.was . . „ 

determined by msans of three indicator crops seeded at two intervals a{ts?, 

application of tha herbicides, The three selected candidate herbicides.,., . 

mare known to poesess soil sterilizing properties when applied at high- . . .  

concentration levels. At these levels, crop injury is also, very W c s d .  , 

Reduced rates were therefore applied, to establish critical toxicity,- 

lawels in rsspect of the weed and indicator crops, • The treatments . 

consisted of the following: ■

«) M M l d n  [Pl.t .i™  1/17UI «"« » *  ,

_
1. lilonolinuron i lbs

„ 0 lbs

3. Blonuron - 4 lbs

4

5. Sodium triohloracetste

8 lbs 

25 lbs

6.
50 lbs

7. rnnt-.rol



----- atraents were arranged in 3 randomized

blocks udth 4 unsprayed control plate per block. Herbieidal plots 

mere split far planting intervals.

b) Planting Intervals.

1. 3 uiseks after spraying.

2. 6 weeks after aptaying. .

c) Indicator crops.

1. Hlaize - SA 200 •

2. Beans - Small aihite Haricot. ' - " .

3. Sunflouer - Universal striped.

(d) Experimental Operations. . '

1. Preparation. ■

The site tea a disc-ploughed during thB sjinter and again ori‘ : *

on 13/11/59, after the area had. become heavily infested a/ith fiutgrgee, . ■ 

( 6 -8  leaf stags). Tandem discing and spike tooth haprosJing-uas ■ ■ ‘ 

carried out 3 daye later..

2. Herbieidal application; . - - 

Weedkiller treatments tuere applied on 19/11/59 onto a,nail..

prepared, moist seedbed. Heavy rain fell within 12 hours aft?E.H ... 

applying the herbicides. . ■■■.

3.- Seeding of Crops. . . . . ■ ... . ■

(l) lat Plantlnq Seriao.

3 geeks after apravino (9/12/59)« Half of each bloc!* 36’ aids,

Wa tandem disced across the full length of each block end. seeded to 

the three crops. (See figure 56), . :

(ii) 2nd Planting Series.

6 aeske after craving f31/12/591. The regaining half of each 

block received 2 tandem discings. This treatment »as sufficient to 

achiewe a satisfactory seedbed on the weedkiller treated plots. Sever? . 

“'eed growth on tha control plots during the i<.verira period, coupled aith 

adverse soil moisture conditions, necessitated additional offsst •

Ploughing of tha control plots. This nevertheless still Q W  a poor 

eoedbed. Sprayed and control plots revived a final.(3rd) tandew .

discing prior to seeding <jf the three crops. .





Crops mere eoam by means of a Oaaaey Ferguson 4 * 3 '  tow unit 

tractor-driven plantert fitted with "Turfmaster" prass wheels. ffieizo 

and sunflowers ujsre epBcad at 65" and beans at a" in the ram. Super­

phosphate {19ft water solubls) was appiisd at planting at the rata of • 

200 lbs per acre, -

5. Peat Control end Cultural Operations. “ •

Routine cutworm baiting and granular sfcalkborer treatment or" the- . 

maize were applied when necessary. Two mechanical inter roar, and:>twcj' . 

intra row hand cultivations were carried out on the 1st Planting Series.. 

respectively. fl nitrogen side dressing of 100 lbs. Urea/acre isas ... . .• . 

appiisd to the maize of the let Planting Sb̂ -ss 7 weeks after planting,!

1, 1959/60 Weed Control Ratings - il/12/59 end 23/12/59. . .. .. . .......

22 and 34ri«vs after spraying. Results are given in -Appendix Tabla~..41f-\-..:

snd ths means in Table 87 . . .... . ,.. • „■

2, Meed Counts - 23/12/59 . • ■ - .

34 days after spraying. The ntabsr of dicotyledons, ntitgre.as- ■.

.nd annual a t . . . . ,  pet 3 fte... » » "  *  «">  ••■Pled inft»«=  » '

3 yard, .lon9 the n M M  Uo .  of « *  Pl"‘ •“  »»««<!; / * * • »  

a n  subdivided into 1 ..t.goti.a, na.ely, you* ate,... (2 - 4  !«*;. .

.t.,e) end old ,t.a... (4 - 8 le.r - miertng). Old s— ta-----

t.Per to the .tijinel need flueh and young j n » »  te U »  2nd M 4  ■_ - 

flush. #.eult, at, .ho- in m ~ U *  T.bl./.rt,lb. ~ ~  «. ™ 1 .  •

3, n,.„, .nd UMssSSL S S O i  L t  ... •

30/12/59 ( 21 days .ft.t plantim#. 2nd Plants.=«»■• - ■ ■

{%$ days after planting^• s’

Ih. olant populetion of »ob .top . »  ..t.bli.h.d- 0„1, ,n.~l ,

plants were recorded.
,. stunted «t ..Ifo— I plents' » »  eluded.

Results b
plants in all four maize rcwsuere recorded.

Appendix Table 43 and tho tissds Tablss BS n ■

4. Yields Of T"H<natpt Crops. .
, 7/5/ 6U. 10/5/60 and 16/ 5/ 60,

Baans, sunflower and maize u/ere harvea
, in toDendix Table 44 fl&Band the Beans 

rB8pectivaly. Results are give P

,  in Table 91 •



9b-/' yields refer to weight of pods + stems, uihlis aunflsuier yieMa 

refer to' weight of seedfieads + stouer. .

(f) 1960/51 (Residual Effect )4 1

The.entire experimental block was disc ploughsd twice. (12/3/60 • . . . 

and 5/10/60), disced twice (12/10/60 and 27/10/6Q) and seeded.ta maize . . 

on 4/11/60* Ths experimental site was repeggsd- and hand-hoad 1/12/50. ' 

Residual crop phytotoxicity Bnd herbicide! activity against nutgtaSa- 

naa evaluated by means of the followings- . - . . ■>

1) MJaad Counta. . ■ . ; .

8 quadrat frames measuring IS" x 18" usee aataplsd. mithlrv-eactv 

plot 2S/11/60, namely, 4 within the original 1st Planting -Sedas -and .

4 within the original 2nd Planting Series. Weed.-populatiana; wars 

recorded on the basis of nutgrass and other o/seds, ;ths lattei^ao^eisW\' . 

ing principally of annual graeees. fieaulio ar? 

fl & P and the meana in Table 93 . ....

2) Baize papulation counts; - . .. . v; ,

The maize population per centre 4 rows of each .tyv-

original planting series,was recorded on 22/12/Sfl. fteaiJlta; ass ..given .. 

in Appendix Table A7A an* the means pec totuin Table 84_..- ■„

3) Plant Heiohta mete measured from gcouwl layel t* tha top

maize funnels on 33/1/61, .25 plants par plot aera ^assured m  the 

1st Planting Series, tha results of whlob Bs.a gvAian in ftppan<Si* ..._ 

Table4?0 and the means in Table 94.- .-

(g) Ststlatloal flnaltelg  ̂ , .

Analysis of uarianoa mas applied to a number of 

t..p.ct i M U M  tm— l « .  » .

the analysis. Oata on counta and ratings 

indicated, Analysis of variance tables ?

rifles butonly in

been transformed- a 

listsd in nppondix Table- <1

(K) oaaScyatians. . ■ ■, •

. )  —

infestation *  « »  « - « « - « *  « ' “ »  ^
i„„ +n anraVinsi ess markedly 

final mechanical soil preparation PlLQr p

« * * * ,  - « 9 —  «  ”f M  '

Planting Series assding (3l/l2/59) > 11130 yaE* p



Annual Grasses.! Qitlng to extremely favourable soil moisture 

conditions at the time of apraying, all •'•,he herbicides, at bath rates 

of application, gave excellent annual grass control,

Crco emergence - 1st Planting Saciee. Emergence of all crops urSe ‘ 

initially uniform and apparently unaffected. Phytotoxic symptoms were '.. 

evident within 10 days after emergence. . . . . .

1. Of the three compounds, monolinuron appeared to be the least -- . * ' - 

phytotoxic, causing moderate foliar damage to.the bBans as the B^lb - . 

application laval. . . . . . ■ :

2. (Sonuron at the 5 lb level was highly toxic- to maize and bsans, ,

both crops revealing foliar phytotoxicity patterns,symptomatic.'of;-  ̂ - • v 

typical substitute urea herbicide damage; The latter"O0r>elstsd.'0j ? ; a n :■> 

initial foliar chlorosis, followed fay a necsoeis of the leaf ap0X..and: a 

general disappearance of chlorophyll. The symptoms uiere. evident, or? both.,-, * 

crope. In the final stages, especially aaiie, i-. the-.le .̂beoJraea.. 

transparent prior to the complete deterioration, of-the* plan t.c:-;:r--

3. TCfl induced issuers whipstick formation, in the saize-afe.both- .;. 

application levels, tthi’iat beans also shottftd consWetafele.senat^vity^ ,- 

to tfiie chemical. fflaizs plants e-lf faring from.hetbicidal.toxicity ,.. < 

mere more susceptible to Helmlnthosporlum infection. Due tp.late. . . 

planting, crop yields, especially roaiza.wera very low.. ; . : ( .

Beans growing on the control plots matured very rapidly, ■ ■ • 

shedding their leaves and consequently ripened earlier. ,On the spayed, 

plots, hoioe'/er, beane matured very much later. . . . .

2nd Pl.ntih. Seri..- «p.« l »  »"» “ =<* r*“

ly .n.r ...ding, .oil .oietur. condition. r.«.in.d « •  •*•*»», •?*“  • ■ 

germination .nd tl ,.ughout th. >».""• W *  - » » » “ • « “  ..

consequently ao».b.t r.tfrd.d, » P « W  "" « »  '

a ™  to p o m  .oil .oi.te. condition., crop et.nd.

Thera epp.ar.d to be . »rk.d diffmaH.l orop ...pons. to th. *hr., 

co„p„„„d. t a . M -  s-rl.-r. .PP.-* *” ■» < * * »  " 1 W "* ”f ™ '

ohllo monolinuron uiaa highly selective on psane and m '



»EAN RATING Of (DEED CONTROL 22 
AMO 34 DftYS fiFTER SPRAYING.

RATINGS AFTER SPRAVTf ; .
22 DAYS 34 DAYS . •

NUTGflASS ANNUAL GRASSE! GENERAL .

T̂ranafrt actual *TTans?rt actual *TransFrt Actual

jlonolinuron 4 38.8 4 51.1 6 46.8 5-3

Sanoltnucon a 67.8 80.7 9,3 77.4 S.-3 .

flonuron 4 51.1 63.4 8 ■ 57*6- 7.0

(9000100 8 50.7 80.7 9.3 77.4... 9,3

fCfl 25 63.4 54.9 6,7 - 5.7.7 7.0

rr.R SO 80.7 9.3 89.4 . 10 83.4 9.7...

.S.D n=D.OS 17.5 .. M.:A-

rnNTRni. 1.7 '1,7- I-? .

a i i l

TREATMENTS *Transfd"j Actual I Grasse* j -Grasses
ftctual ftfcbual } .tew .

YOUNG AN, OLD flW. "SSL -1
tlonolinuron

aonoltwicn

litonuron

flonuron

TCA

Z.9875 

1. ICQ'S 

1.5474 

0,7253 

0.6513 

0.677?

37.3 

VO.6 

12.0 .

33.5

0,6

0.8021

* Lag (Total numbs! v l)

Meed Control Ratings. .

«) t.rc.nt rating notgr... *>• • « ”  ■ P W 1"« -
transformation. ■ ■■ 1 ~~

The o t o .11 treatment .ffwt « .  not Significant- Th. »rf.«on 

... high, .o thet nccur.t. co.p.ri.on. .r. net po.aibie- Th. r.eulte .

*  indicate that both r . f  of T M  and th. Msh.r » *  T  -nolinuron 

had succeaafully aupprasaeci tha meed, 

b) Percent rating annual grasses 
ttanafotiaatlotv. _

22 daye after spraying - Angular

Ths higher levels of monolinuton
and TCA gave signlfiCBf't*V b

‘•atings than the corresponding loaae Isuals.

30.1



significant®* These vreva no differences between weedkillers when

comparing'' either high or low level. . •

e) Percent general eating 34 daya aftar spraying - ftngulat .
Transformation. . _ . •

There mere no significant differences betuesn the higher levels

of the three maadkillers or between the louiar levels. The higher levels-.

of monolinuron and TCfl gave better ratings than the lower levgla*"'Ifiwth ' :

monuron this difference is Jiao substantiated but not .sigfiii

2. Weed Counts. ■ . ■

a) Log number of nutpraa* plants 3ft daya aftac spraying. v ,

The lower levele of iionolinuron and monuron /g&w 

larger numbers of nutgrass pianta than, both levels of .TCfl. and:

number of nutgrass plants than the lower level* ; •

b) Control of annual grasses and broadlaaf apeclas 34 days after:abtaving.  ̂

All the herbieidal treatments gave excellent control--of* the: primary.,, 

grass and broadleef complex. Ulith regard to the secondary annual g^aee.^.:. 

problem, it was evident that tha lou/er rates of.moni ;

to give complete protection of this invasion 34 days after spraying. _

level of monuron. The higher IbvbI of monuron. gave a, Signif
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TABLE.

IK

1ST PLANTING SERIES ’

TREATMENT BEANS SUNFLOttlFR

»Transfd ..Actual *TransPd Ant.ual *Tnansfrf

Clonolinoran 4 14.60 220 13.02 170
Slonolinuron B 109 8.86 94 10.11 .
fflonuron * 14 5.88 37
monuron 3 6 4.50 21
TCA 25 9.79 102 6.91 82
TTA 50 5.41 31 9.72 98 -

I..S.D 0=0.os 3.58 _ S.27 _ . 2.81 -

rnwTHOL 236 236 156

fflEAM POPULATIONS OF NORMAL PLANTS PER PLOT 

2MD PLANTING SERIES • '•

TREATIflENT SEANS SUNFLOWER .

* Transfd Actual *Transfd •• Actual'. *transfa

Jonolinuron 4 13.27 IBS 12,70 iai 13.58 -
Sonolinucon a 12.82 166 15.36 246 ; . 12.24 ' 153
Sonucon a.34 76 10.20 1Q5 11.68 _ r 139 .
ilonuron 8 6.50 56 6.41 ■ 94 7,15', 68 . r
TCA 13.16 173 16.76 290 • i4.ee. • . ;221j _
re* Hn 9.92 99 17.47 ■ 331 . 12.31 _______ _ - ■ _ ■ -'■■■ - 3.66

:0NTR0L 6B .167..- >■--- ,-.11.

CROP YIELDS - 1ST. PLANTING SERIES

TREATMENT -
BEANS

UIEICHT

SUMFLOUIER 

•fE16H? •
.V  . • • lilAiJE "

COB -WO . COB WEIGHT
STOVEW
UIEJCHT

Slonolinuron 4 1 3 ;1 6 .4 20 . -3 .0  • - 10.7
Honolinuron--8 - - • -1 4 .9 . ■ 5 .5  *• 9,0 _

5.2 4 .0
3 .0 10 "
6 .6 8
4.2 .' 1. • . 2.9,

4.73

CDHTRfil 9.6 5.7 20.5 1 :

CROP VIFt-OS - 2ND PLANTING SERIES

BAIZE .. - ■ ■ •

treatment HEIGHT WEIGHT COB NO. C08 WEIGHT

filonolinuron 4 
Bonolinuron B 
Ktonuron 4 
fJanuron 8 
TCA 25

7.9
7.9 
4.8 
2.1 
0.2

2.7
3.5 
4.C
2.5 
4.0 
2.4

.5
18
13

0

2.1 . 
1.4
0.3
O'
n

13.6' 
11.3 
S. 6 ■ 

12.6 • 
e.6.

COMTRm 1.4 7.3 6.6 n.3 6.5 . '

^=1 /m listed in respect of certain crops 
1 .1 ^ 1  tor crop y i^ s  ofjhajnd^lanting.

and Planting Series. ® . .r 1t itod groining asaeon.
Series have bean omitted because of the lx.ltw « *



3, Plant Populations of Indicator Ct-ope. 

a) Humber of normal plants.

The square root transformation skss applied to all plant numbers.

(i) let Planting Series.

Beans; Ths lam level of monolinuron gave significantly more normal 

plants than all other treatments. Both levela of monuron and the high •• 

level of TCfl gave significantly fewer normal plants than the high leVel 

Df monolinuron. >.

Sunflower: The F-value juat reached significance and the variation- 

uas very high. It does appear as if both levels of monuron affected the 

growth of aurifIdmibi plants adversely in comparison with the loifl level of . 

monolinuron. No conclusions with regard to the effects-cf TCft.jand'. gf:4he-.'

high level of monolinuron can ba mads. ;• ..... .•

Baize i The high levels of monuron and. TCA decreased the- number of .. . 

normal plants significantly. - :

(ii) 2nd Planting Sariea.

Beans; The treatment sffscfc is not significant. . ... v .

Sunflowers; The treatment effect, is not significant* . .

taalza; The high level of monuron gave, a significantly lowar. • ’ . 

number of normal plants than all other treatments. ... .. .• , , .

4. Crag Yields of Indicator Crops. . . • . .

(i) 1st Planting Series. . . .

Beans; Yields mere unaffected by the application of both levels ..... . 

of monglinuron, TCfl and monuron mars highly toxic to the crap and . . 

suppressed growth very drastically. . . :

Sunflowers: There ware no significant differences between treatments.. 

The results in Table 91 suggest that beth Isvels of monuron and thB high 

rate of TCA reduced tha yiolds. .

Baizei Cob ..leht. ..re r.doe.a by both !«•!» »f ™  « “  hl*  

rate of monuron. 

« . . .  ..ipht.. Th, treatment rffeot 1. hi,hi, . W a f W r t .  The 

Higher level, of „«»iron end TCA .Treated th. «lvet.^ir

^  comparison with both rates of monolinuron.



- _______ . ™ ~ r

(ii) 2nd Planting Series.

Beane.  lilonolinuron at hath levels gave tha t.dgheat yields.

Yields from ths uneprayed plots urere very lou.

Sunflowers. There were no significant treatment differences

tilalzs. There uiare no significant differences batsmen treatments

with regard to stover weight. High levels of TCA and monuron did appear

to produce lower stover weights. Due to ths late planting, cob weights

mere very loui. Treatment comparisons are thus not valid. ■ . ■ ~ •.

TABLE 93 ! H1EAN NUKIBER OF NUTGRASS AND AHNUrtL GRASSES PER .
_________  18" x 18" FRAME (RESIOUAL EFFECT) ■ : '

-172

lonolinuion 4 
ffionolinuron S
tlonuron 4
Monuron 3

1ST PLAHYIHG SERIES 2lit0 PLANTING SPIES'1

TABLE 94 s C1EAM NUIS3EH AND HEIGHT. OF fiWIZE PLANTS 
________________________(RESIDUAL EFFECT )

TflEATfilENT NUIilBER PER ROW * 1AIZE HEIGHTS**-

1ST PLANTING SERIES ?WD W ANTING StKlti qr PLANT.SERIEff .

5ntual TraneP Actual.

Honolinuron 4 
tlonolinuron 8 
Elonuron 4 
filonuron 6 
TCA 25 
TCA SO 
Control

15.63
15.14
15.19
15.10
15.25
15.36

61.. . . 
53 •
58
57
58
59 
56

1&.07 
l(i.83 
I .84 
11.. 23 
iS.93 
15.26

65 
63'
63
66
64 
66 
64

• " 5S.1 ' V 
'  62*0”
- 54.5 V . 

S6.S
59 .0. : 
53.1 - 

•. 54.6.

•» Humber - SQUara Root Transformation ■ - . .
Height in inches 

Residual CPfast

ll..n heighte or the .eize plant., tha nunb.r of ..M e  and nutgra.a 

Manta p.r plot „.r« not significant!, effcted by the h.rbicid.l 

raants applied to the aoil during the preceding .unmet eeason. The 

« u lt .  auggeat that toxic re.idue. of th. three C0«pou„d. appji.d, V  

<...apaoti«. of concentration do not p.r.i.t f~ . ™  —  » « * “  *“



cimimary of Results,

pre-planting hsrBicidal treatments for the control of nutgrass proved 

to t>s 8 relatively selective method of controlling nutgrass, provided 

a herbicide with a short residual action uiae used. Itonuron and TCA . 

mere highly toxic to most of the indicator crops, while monollnuron ■ 

showed considerable selectivity. The rates of application of ail three-; 

chemicals, however, were of a non-economic lavel, and mould therefore • .. 

be commercially restricted. . ■

2, Monollnuron as a Pre-emaroance Treatment in maize... . . , r*,..

Early trials conducted with monuron had indicated that on.-.-.:-. . : 

sandy soils, this' herbicide, -oae hishly effective in controlling 

nutgrass, but phytotoxic to maize (Fisher 19 ?) The appsecanr  ̂of 

a substituted urea compound with an allege!

merited field evaluation. In vveui of the promising results obtained 

in the preceding experiments, monolinurprt 8($ uieitabls, potwiar .ifae,. *x--. 

compared with monuron B0% mettable ponder. Both compounds were applied 

as pre-emergence single rou/ treatments on a band. 12” tojd*. .The. 

treatments were as follows:. (Rates of active; J.pgredient.pe^e 

to row treatment only). . . ...

0.4 lbs 6. Itonuron r. 0.-4 Ibe.

a safer * '

1. Klonolinuron

0 .6 .

1.0

1.2 " ’ • . ' ’’

A r.nde.i.ed bloat de.lgn Bin 3 2 “ n*” U
per bl.ek (Tre.t.enfcs U  and 12) « •  ■»«>. n r t . W * .  « * •  ,
60 yds x 12". Herbicides mere applied at Bethel on 8th Nouember 

immediately behind mechanically planted maize (SA 4). The t .-
„ rir«. Heavv rain fell 6 houfS 

<®s poor and the seedbad surface uneven and dry. 1 . .
. . .  tu- r.7nta were kept iuead~frue - . . 

after application of the herbicides. P

i„ „rd.rto a s ,.. .  the r.l.ti™ ~ .P  '  1 .

termination . . .  unlf.... be. h.rbieid.l ph» .to .

•yidert .« » . H  deye «rt.t 8.r«i(»ti™.espeeial» *
i.«rf «**<■;* jlanta ware counted in 

heated re... T.t.l nu.b.r .f  ^ . t i e n  e » «

each plot 27 days after planUf9* fl ®scon p

#es carried out 63 days aftec planting. .



Total plant population was recorded and subdivided into unaffected 

(normal) and affected (stunted) plants. Ktaize cobs u/er@ harvested in 

Duly and the weights recorded. "

The total number of maize plants in each row recorded 27 and 63 days 

after planting are shown in Appendix Table 48 . The waan values are 

givsn in Tabls 95 . Weights of cobs are givon in Appendix. Table 49. ; . -­

and the respective weans in Table 95 . - . . ' .. • - • 

TABLE 95 ; tflEAN MUH1BER OF RAIZE PLANTS AND COB MElCBTS’ PEft, PLOT.: -t

THEATIflENT
TOTAL PLANTS TOTAL PLANTS AFTCft''S3;0f
ftFTER 27 MYS ACTUAL SO.RTiTRANS

E.Bonolinuron 0.4 107 98 '■ - ' 9iSS'
5

41.0

2. " 0.6 129 109 10.41 "40.3

3. " o.e 116.3 . 103 - 10.13 3&.4- -

1. " 1.0 122 96i6 - 9.73 t 30". 7

5. n 1.2 120.6 105.6, . ID.24-

6.81onuron 0.4 129 lH .5  - 10.74 2S-.3

7 ” 0.6 114.3 95.-6 • : 9.78-- ' 34 C9

5. " 0.6 ICO .6 69 . . • 8 .32-. ~ - 18 .&

9. " 1.0 . 83.6 , 56 7.46 ' iO.3

to " L.2, 73.3 - ■ 54;3 V fi.78 - *.1

11 Control A 127 - 125.6 : 11.16 44.4

119 115.3 . ICT.73- 1 43.9

l.S.D .2 .07:.., --&£-
Counta madB 21 days after planting ja^Bal that, tha high .lavala Ot CKlU, . 

reduced th, maize population- fin snalyeie (aquar, :nr,t tiRnsfornattcp)

OF the counts made 63 days after planting confirms a highly ai3h.;fio6nb , 

treatment effect, T o U e n t . 9 end M  (l-tJ and 1.25 of .onuron « . . .  " 

significantly lower numbers of plants than all leuels of aionolinujron and 

td. control. Th. lo.est cono.ntr.tion of moourcn did not .ffect the stand 

significantly. Th. treatment effct for .eight or oobs 1. highly . 

•ignificant Th. control produc.d .  .ignifioently. hi,ha, .

wight of caba than 1.2 lbs of monolinuron and Q.B lb, 4-0 lb and 1.2 lb. 

of ..nuron per .era. Vi.ld. d.cr.e.ed .ith incr.e.ing do ..,., of 

-nolinuron end ..nuron, Th, re.ult. lndi»t«< «< *  ~ »llm .»n  .hah

applied . .  a pr.-.».rg.nc. h.rbicM. to 1—  *”*

crop euen at „ t e . „u i„l .d t  to J.« lb. of ecti» < «  .cr. Pl.nk.t l » l-

..nt (,.2  lb, . , i  ro. tr.at.ant). Th. l.tt.r « » « *
- crtf uiettable powder which is approxi

■w application rat. of 7.2 lbs of ■ «  r„o,.,„d .tl.n  for thi.

lately 2 - 3  tjmc9 higher than the currBh
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Tsio contact herbicides applied as directed basal Sprays to--'

maize mere evaluated in nutgrass infested sites. These experiments wets '

conducted on young maize (Bathal)and on well-established plants at Baps-

• /fiJntoin-
U} Bobhaltf ■ In a preliminary screening test, smulsifiable oils-- -

fortified with ONBP (20% and 50?) and PCP (5J») mere applied at increasing  ̂-

rates to young maize, 4 - 6" high (6 leaf stage) heavily infest&d tuith>-'-“

nutgrass of almost equal height* The treatments were non-teplicatedi---

end applied as directed basal contact sprays to the toms only.. The-

maize uias planted 11/ 10/60 and the sprsya mere applied 19 deysl&terv'--"-

by ohiah time the maize had almost bean »Bothered by thanutgraas,! tl\us ̂  .v."

naking directed harbicidal spraying difficult, Air temperature: and- -

humidity during application mere 35°C and 29% reepi

inter-rom mechanical cultivation mas carried out nhen necessary.. ->.• Plot;.

size mas 60 yds x 1 yd (1/S0th acre). The treatments. Cexpreaa.ed-asrrqiir. ....

treatments per acre), mith tospectius pre- and post- treatment-maize- .

population counts and herbicidal ratings,, recorded 7 daysaffcar spraying,,

are given in Table 96 .

TABLE 95 t PRE-ANO POST TREATMENT I3AIZE flOOf POPULATIONS,
___________AMD HEftBICIOftL RATINGS FOR MUTGRASS , .

TRtATHEHT SSTZE COUNTS KEB8IC10AL

PRE-TMT -PDST-TmT

L.WJBP 20? 2 pints 85 84 ■ .1 . ■'

121
70 69

114 112

).DNBP 50^ :8 ! iffi
104

10?
99 6

116 105

PCP 5^ 10 " 114 104 3
ii US

104 103

91 93 9
64 9

115 0
117

Control C 126 j

•..* both uNBP and PCP formulations gave 
i- . At theae concentrations, toxicity

to itaiso was only slight .hen applied os directed row treatments. Tha 

d o w n  ar oantral ha..™ ., . . .  16 a■, • °’

W» n«tara. .  had campletaly Mco*.™! tl"  “ “ *• P“ '  “ * °

3 retarded ohan compared to the .
Pfiytotuxio Polisr symptoms,

®P»
s»f
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Suppression of meed groisth uias only evident at the high harbiciOal , • . 

dosage levels, rsndsring this treatment uneconomical. fit thaaa hî tY 

concentrations, phytotoxicity (foliar scorch) to the maize was severe. 

Uesid!jal herbicidal effect mas of a transitory nature. Rsgrowth of 

aaeds was very rapid.

The r esu lts  o f the two directed contact spraying experiments!' ' 

using PCP and DNBP formulations, showed that both compounds gave a • 

short resid u a l a f fe c t  again st nutgrass, and wets highly toxic-. to-niaize,.- 

espscially mhen applied to young p lants. . . . - ..v

4. HERBICIDE SCREENING TRIAL. . . ...

Ths toxicity of a number of herbicides and certain hefbicidal.. - 

mixtures to nutgrass werB evaluated m  tiro field trials.at Bethai... The .. 

site mas poorly drained, very heavily infested u£th.nutcase.plants. . • :. .. 

and a high dormant tuber population. The screening of 8 Wide, C5»nge 

of compounds mould therefore furnish information, not only in. sespect... 

Df direct phytotoxicity to aerial growth, but would also indicate... . 

sihich herbicides exercised a residual toxicity. A replicated .screening . 

trial was conductsd during the first season, followed by a nor,-replicated 

confirmatory test in the subsequent year. .. . ... ....

a) Screening trlel (ig63/6_4)_. . .

20 herbicides or herbicidal K.ixtures «ete appHe'J(6/U /63.)?.o j. 
nUtgraaa in ths ID - 12 leaf stage. Detail, of the t n M t .  ars "  

given in Table 98 . (Figuro 57). ' fiotos oxprosSod os active fsotorinl --



-17B- .

table 96 « , HERBICI0E3 AMD HERSICIDftL MIXTURE PER flCf

1. TCA - 100 lbs.

2, OinOBSfi - 5,52 Ibe ONBP

3, Dinoseb -H.4 lbs DNBP ■

4. 2,4-0 - 6 lbe acid aquivalant (2 gallons)*

5. fttrazins - B lbs + Agral* is fl.oz.

6, Unuron - 5 lbe * Agral - 15 fl.oz.

7., Bonolinuion - 5 lbs- + Agral - IS fl.oz.

B, Slonurcn - 8 lbs + Agral - 15.n< oz.

9. Rtrezine - 4 ibe * Smitrole - 9,6 lbs

10, fionolinuron - 2,5 lbs + Smitrole - 9,6 -lbs, --

11. fflonuran - 4 lbs + ftmitiole - 9.6 lbs

12. Atrazine - 4 .lbs + Paraquat - 1 lb + Agral -

13, Monolinuron - 2,5 lbs + Pataquat - 1 lb v ftQiaV

14. fftanuron - 4 lba + Paraquat - 1 lb + Agral -

15, Btonolinuron - 2,b lbs * Dinoseb - 5,52.lbs. . . ..

16, fflonuron - 4 lbs ♦ Oinoset) - 5.52 lbs.

17. Atrazms - 4 lbe + Oinossb - 5*52 lbs.

18. AiEttrole - 9.6 lba .

19, Paraquat - 1,5 lbs

20. Dalapon - 33 lba ■

SI, Control - Unepreys* . . •

22, Control - Unsprayed : >

23. Control - UnSprayed . . .

24. Control - Unsprayed*

*Agral 90 - Surfactant containing 92$ ui/iu Alkylated, p 

oxida condensate. -

4 unsprayeO controls were included in each replicate.. sfRs,tBea)^ente 

tars arranged in 3 randcS.i3ed blocks. To ensure -tfiordugt? .mstiin9 ,af.,i^ r 

plants, the water vclume ris increased to 100 gallons par aore. Piet , 

size uaa 1/lDOth acre. The prevailing vseathei csndittw® during . 

spraying were, ■ . •••••:

Relative humidity 

Shade temperature

S&f 

25°C '

I moisture conditions were
favourable during .spraying-



The experimental plots mete rated For control of nutgrass on 5 ■

different occasions following herbicidal application. Ttiaae results • ' ..

are giverl in Appendix Table 5 and the naan valusin Table 99 • ■

flt fcha final assessment, two clip quadrats (£ sq. metro) were ramcued

front each plot centre and the green nufcgrsas heroags weighed. Results

are given in Appendix Table 52 and means m Table 99. : ■- .. ■:

r.T. Ratings after 6 and 47 days respectively mere converted. Jot

paroantagea of maximum rtutgraas control and . then, to angul8r.,trane- - i

formation. Analysis of variance are given for the fcto satinga . o j i l y .

end for wsighte of dipped quadrats. Control plots mere excluded ?. r

from the analysis. . ,

Herbicidal Ratings. . ■■, ■■ ■

Herbicides differed significantly on both ae'sesawent. (Sated.■X:\ ,

TrsatmBnts 1, 2, 3, 14 and 16 aiera among the fust ten ad both

assessment dates. Treatments 12, 13, 15, 17 and 19 fcere among 1;to first

ten on ths first date but not on the second. . Treatments 9,,.l0, 11,, 13

and 20 were among the fi?et ten on the second date of aeeesement but

not on the first. Variation uias extremely high in .the second

esssssment so that any conclusions can only.be very tentative,

In general the contsot herbicides, e.g. dinossh and O m M t  « « •

sxceltent initial top kill aithir 6 days *«t«  t r e a t s

was of short duration 2nd had practically ^appeared one mek later. ^

Dd.ln.Uon. of .oil acting torti.ld.., I -  " " "

•tr.rln. . 1th amitro*. good oootol * ' » * » » »  « • »  23 ^

. * «  n . . .  p m .  t o .®  « *  " ”th ■

later. :■
j.« -p tpa and to a leasBr axtant the 

The high application rate of TCA anc t . ..

•W.p.n t..,t„.„t , v .  «K. control of out,.... » »  in .r

*11! c . .„ c .l  .otloo. Th... » u l »  -  —  *  « »

.u p  „ lg« = .  Tti. ™ w . i .  *  ««*” »
- -hnu, that the .loaestmeights

differences. The results Tabls99 . . .  .
J j nn the TCA arv-i dalepon spreyed 

Breen nutgrass herbage uiara produce
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ij) Srresnina Trial 1964/65 ■ • ■ .

in this trial, ssveral of ths moat promising treatments irwJtitfBd 

in the 1963/64 screening trial, as wall as a nussaei of .more recant ’ ' 

herbicides and herbicidal combinations viara scraisnSd. The action-of' 

repeated applications of the same traataient waa also examined, .- -treatmen* 

isere applied in 100 gallons of mater per acre to sinsle plots, ll/lODth/' 

acre) as follows s- (Rates expressed ae tafeiiao' material, par ecrs)-. -

1) Initial spray 25/11/64 - , 1

2) Initial spray Z6/H/6A- •» repsai spray.-2/2/65 ,»

3-5 Initial apray 2/2/65. •

The nutgrass plants wara approximately B" high on 26/j.1/64. and .I?*1 high, 

an 2/2/65. .

Results. ilaaUlts ware aseeaasd by viayal ratings, The ralafct^ 

efficiency of the treatmants ate giJ6n in Table l&p • r.t- ■

Tftauc loti -.flftfma of nutcRhss coHTBoi - v--?*,..

r - s

TREftTlllENTS

1, Application 26/11/64

1, 2,4-D ester - Cl.5 Itr a.e +
WaFl - 30 lbs + TCP. 5 lbs .

■i, 2,4-D aster - 1 lb a.s ♦ NaFl 

30 lbs ♦ TC« 10 lbs .
3. flmitrole - 4.8 lbs + dalapon - 

15 lbs
4. Bromacil - 3.2 lbs . .
5. Bronacil - S.4 lbs .
6. Bromacil - 4.8 lbs + Amitrola 

4.8 lbs
7. TEA - 100 lbs
8. Dalapon - 40 Iba
9. Triuron - 100 lbs .
ID Paraquat. - 1 lb flgral ° '0Ŝ ^
11 Paraquat - 1.5 lb + Agral 0.0SJS
12 Paraquat - l.S lb + diurcn

4 lbs * Agral 0 ,5%
13 Paraquat - l.S lb -rfnonolinuron

2.5 lbs + Agral 0.5?
14 Paraquat - 1.5 Ills * linuron

2.5 lb a + ftgeal 0.5?-
15 Calcium nitrats - t>00 Iba
16 Caloiuffi nitrate - 12Q0 lbs
17 Oinoseb - 5.52 lbs 
IS Oinoseb - 11.04 lba

Dinoseb - 22.

PERIOD Af

26/11/64 anti 'tf'tt'tt
i Bsaka after 2nd

2. Calapon - *0 lba +Aoral
3. Paraquat - l.S lbs + diuron 4.0 lbs

-3* Application 2/2/65 ” ,
T n &Swn ,  ft lbs T Toral D.SjĴ

- 2* Linuron - 5 lbs * Agral 
. -i. linuron 10 Iba + AQral 0.5?



■ijtio ••• -2.4-D^’ NaFl, TCfl combinations as dosetibod by Temos fc Olmonoil963).-. 

Of the single applications, the high rata of bromaoil (6.4 lbs' ■ 

per acrs) gsue excellent control of nutgrass, followed by ths mixture- 

0p tjrowacil (4.8 lba; ♦ amifcrole, Triuron, the Iouj Bromaoil Vrsafcsisnfc- 

(3,<! IBs), TCfl and dalapon. Combinations of paraquat * soil acting' - ̂  

heibioWss «■ ftgral gave good ir.itial control, but ttis residual- .effect- 

aaa of short duration (3 weeks), Repeated applicatiortS'of •3i2--lbe /.iv.' 

btowacil * diuron * ftgral at intervals of-68 day*-oavs .exceUeai^cbjifcio.lT^®* 

of nutorass, whereas split dalapon applications gavS\.only W:- control 4

g, Linuron as a Poat-smerqancs Treatment In JiIbizb. . - .

According to Hill s t  al,(1964), linu 

uith a surfactant, ia highly toxic to a numtwr. of annual-̂ roiî lpaf̂ v̂ :.- 

and grass species. The effect o f j,-noron, «hea comoinad *ith a 4"  

surfactant on yellow nutgresa has already baen.described. 

end Gosnell (1055b). To test the efficacy of pcst-srtes^ts liiiuron^1- 

trsatmsnts against nutgrass in maUe, two new trials werevCondileied ^

Frankenwald on a nutgcftss dominated ssed flora, ^sing vnrfrUs rates y  t  

of linuron with a constant concontralion of surfactant. The treatments 

mere as fallowst- (tfoc ocio) . . . .  - V  : r-,-7Vr.*.;.,

Trial (a) • . • •  ■.■;• ■i-i.'-wr'ffjyj-

1. U i m l l  * to„ l  M  SO.Sf) - 2 Pint. p.t S O S B H W A * *

! Unuron 2 6 . * Aa»l SO (0,5)0 - 2 P*"‘ * »“  50 » “ ■ « > » » *

3. Unapravad control.. • . •.•••.; ;

T»j.l (b) .:■■ V ; y- .sl-ir?

1. U „ „ „  1 lb .  * , ,.1  W  «■•■» - *

2. Linuron 1 .2 5  + Agral 90 (0 .5 $ )  - ^ pints per 100 gallon./isatar. _ .

3. „ „ u ,.„  1.5 lb. ♦ «,r.l SO (0.9*) - - Pi"*- “ »

4. linuron 2.0 lb. ,  A , - !  »  ( □ .# ,  - * P*"‘ *  »“  “

5. Unsprayad conttoX- . . • .

O .t n t r i .1 ,.  —  T— t . « .  J

.«  random) i„ .  o.ntinuou, » « *  -  ^  i

»i,t. ^  ! / * , « « ■  -  » » .  « -  <•> < •»  w  :

. «  W f c  rn. ^

.nutgrass 5H hign.
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