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SEED~SETTING AND GERMINATION.
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Methods employed in the germination tests.
Even and alternating temperatures,

Low temperatures.

Light.

Light and KNO5.«

Light and other salts.

The influence of seed coverings on germinstion.

-~

Summary .

-

A large number of native grasses have for years been
assembled at the Prinshof and Rietondale stations, at Pretoria.
Since it was believed that & majority o; these types were low
seed~setters and germinated unsatisfactorily, vegetative means
were in the first instance employed in their propagation.

Slow progress was shown with this method of propaga-
tion and it became evident that it was not destined to play en
important role in the development of artificial pastures, par-
tieularly when a number of promising.grasses 4id not lend them~
selves to this method of propagation. As a consequence, vege-
tative propagation was condemned by many, an attitude whioh
should, however, be cha%}gnged, since the slow progress was
to a lack of knowledge regarding the correct methods of vege-

tative propagation.
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Thus far only about 10% of the indigenous genera
have proved of value, or have exhibited potentisl economic
value, These are : Digitaria '), Panieum '), Setaria,

Themeda, Cenchrus, Urochloa, Chloris, Paspalum, Brachiaria,

Acroceras, Echinochloa, Cynodon, Melinis, Hemarthria =eand

Ehrhérta. In each of the genera (Cenchrus, Acroceras, Themeds,

Echinochloa, Cynodon, Melinis, Ehrharta, Hemarthria and

Chloris only about one species is concerned, whereas in each

of the others several species are involved.

A good indication of the extent and variation in
seed setting was first secured in a study on self—fertilizgtion,

0pen-fertili;§tion and seed~-setting of a number of Digitaria

selections., In these studies, muslin sleeves were employed to
cover individual heads with, these (just after flpweving and
before shedding) being enclosed by wire, the whole being held
in a position by 2 dropper driven into the ground. The results
are summarized in table 1.
percentage

Seed-setting, expressed as a‘%\of total florets,
varied in the 26 selections, as shown in Table 1, from 0.l6%
to 37.4% and showed wide variations for the individualém;fﬁ;ﬂé
same open-rertilized progeny. Thus, for three individuzls of

the progeny éf’}nkruip 24-3, one of the best Digitaria selec-
tions, the:;::;gg{settingAgg;;-;: 11%, 15.9% and 37.4% under
open-fertilized conditions. In the second cese, however, ergot
was recorded. In several instances the average number of seeds
per head was larger for the self-fertilized than in the oase
e e e e . of 7 W

') These genera require revision and as a consequence
the species involved cannot be precisely defined.
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of the opennfert;};;ed heads of the same selection.

The low values for seed-~setting are rather striking
even though some of the best seeding ecotypes were under ob-
servation. ©Possibly it was too late in the season to obtain
an indication of rormal seed-setting because 1t appears to be
markedly i;Fluenced by seasonal conditions, even if the disease
factor be ignored. The majority of digitarias are attacked by
2 Claviceps sp. (Brgo%) and they generally suffer severely
towards the end of the growing season. A Cerebella sp. often
inflicts heavy losses on Uroghloa while another fungus ')
may be responsible for a high percentage of seed infection in

Cenchrus cilliaris.

ITn the 1940-~4) sesson further studies were undertaken
o the seed-ylelding abiliity of some AR mx¥. grasses in which
were ircluded certain selections of a Panicum sp. and of

Dilgitaria Smutsii; of a number of ecotypes of Digitariag ,

(meinly from the N'Gamiland regiorn), of Chloris gayana and

TABLE 1 : THE % SEED SETTING IN CERTAIN Digitaria
SELICTIONS UNDER OPEN-FERTILIZED CONDITIONS
END 19%6-37 SEASON.

No.nf Total Total % Average

heads  hermas seeds 5 No.of

S % pe i-n under phrodite on 5€e0= gsegedo
obser fis.on  enclosed tien_ peT

vabion &l heads heads HE head.

tPort Elizabeth" 7.
45 1 4331 511 12.8 178

‘D, Smutsii 3 - 8 2 2802 55 1.96 27
do., 2 = P 2 4167 15% 3.7 38

e e e 5 - 56 - i
"Wnrlozit 1 - 1 1 1358 16 D 1
iy o0 e z 4189 103 2.5 34

do.. 3 =6 5 5615 252 Ly68 50

WIBKPHAEY /. w8

')} The Spheaeraicis stage of a Claviceps sp.
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No. of Totsl Total Average

heads herma- seeds % No.of

Strain under phrodite on seed~- seeds
Obser- fls. on enclosed set =~ per

vatien all heads heads ting. head.
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"Inkruip" 1 -~ 7 4 2431 24 0.85 6
do. [ 1574 38 2.1 9
31- 5 / 2 -~ 4 3 1294 21 1.6 ?
do. 2 - 8 4 4296 21 0.5 5
do. 2 =10 3 1370 49 3.6 16
D 24 / 1 2 1796 37 2.1 18
31- 2 / 1 = 4 3 1735 40 - 2.3 1%
15« 7./ 1 -9 2 1436 227 15.8 113
15- 7 /1 =2 4 2150 244 11.6 61
15- 7 /1 -5 1 ca.600 119 ea,.20 119
31-16 / 1 = 5 2 1253 60 0.5 30
31-16 / 1 = 3% 4 2071 19 0.8 4
"Port Elizabeth"
' 39 - 14 7 4507 107 2.4 15
do. 45 - 2 3 1233 3 8.2 1
do, 37 = 10 4 4052 594 14,7 148
24- 3 /2 -« 1 1 1082 405 37.4 405
do. 2 - 4 2 1612 256 15.9 128
do. 2 - 12 4 1218 330 oa&.ll.2 82
D. 24 / 2 3 1574 57 3.6 19

o e S e 3 DN e S e e g S e G B0 S S e Tun b Sy S B M B O NS e A e S0 N Wt B e 305 S0 BA6 e D MEe e SO e e e S S b S M N ngy S S des mm W S N S B 2

Methods and Materials,

In the case of the panicums, which ordinarily shed
their seeds long before the last flowers have opensd, heads were
enclosed as described above but soon after flowering had started
and were shaken every day. This method was alsoc adopted in the

case of the D, Smutsii selections. In the remaining grasse-

small gauze bags were slipped over the heads after the last
flowers had opened and before any shedding had occurred, the
open ends being tied up to prevent the escape of sceds. The
bags were not supported by wire; they were left on until the
seeds were mature. This method worked wvery well with these

genera / ..
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génera, allowing of the normal course of pollination and
fertilization and facilitated normal development of caryopses.

All florets (spikelets in the case of Chloris and
Cenchrus) and all seeds were counted and the number of seeds
expressed as a percentage of the florets in Digitaria end
Panicum and &s a percentage of the spikelets in Cenchrus and
Chloris as in the latter two the spikelet is composed of 2 or
more florets which makes calculations on a "floret" basis im=-
practicable, The results of these studies are recorded in
table 2. .

TABLGE 2 : THE PERCENTAGE SEED~SETTING OF A NUMBER OF ECO-
TYPES AND SELECTIONS OF GRASSES: 1940-4#1 Season

No.of Gk
Kind of Grass and/ ﬁeéds Range (in %) ¢ Stand, Coeff.
or no (ecotype or ooy ©Of seed-set- seed Devia- of var-
selection). : ting ability set- tion, iation.
ered.
ting
Panicum Sp. ("ma=-
karikari'") seclec~-
tlons :
14 - 17 4 45.7 - 54.8 50.0 3,98 7.88
2 Lo 23 5 60.8 o 79.5 69-3 6!?5 90?5
13 - 12 L 26.7 - 42.8 35,2 fis 20,61
11 - 4 2 41.8 - 46.6 44,2 %,39 7.68
Tl = 1Y 5 B.0 ='22:8% 15,9 ' 5.3} 5557
15 = 5 5 15.5 = 21.6 17.6 2.44 1%,88
12 = 6 5 0-5 - l|6 0.8 e -
12 - 1 - - 48,7 - -
Digitaria Smutsii
selections : : S
y 1
L = 5y 16 9.9 - 37.6 24.0‘ 90.75 44,75 '5

Digitaria Smutsii / ..

') These values represent results from two separate
individuals in the same clone.
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. No.of e
Kind of Grass and/ heads hange (in %) 4 Stend., Coeff,

or no (ecotype or of seed-set-~ seed Devia- of var-

selection). eing ting ability ::;; tion iatior.
Digitaria Smutsii
st (5orn. )
B 14 9.8 - 38.5 21.6 - -
vy ) 14 13.9 = 35,6 27.5 - -
3 - 3 :) 21 19.0 = 46.6 21,7 - -
7 - & og 5 27,7 =39.2 32,7 - z
13 - 14 ;) 12 16.7 = 51.1 21,7 - -
17 — 17 o 13 22.4 - 59.6 33.8 = -
15 - 12 19 20.3 = 54.4 37.9 - -
16 ~ 6 :) 16  39.5 = 58,3 47,1 - =
16 — 329 14 29.2 - 55,7 44 .6 = -
8. 2" 12 2B = 467 3.7 - -
Digitaria spp.:
Mlobabi Flats 4:.708 6 0.9 = 12.4 5.7 4,07 71.4
Zanghunpan A.B16 6 63.0 - 83.8 76,5 7.29 9.52
Comoti R. NoJ1 A.B15 6 26,1 = 50.3 42.4 10.63% 25,07
iwzal No. 11 A.598 6 47,6 = 83.0 65.5 11.66 17.80
Nkoana Pits 5 A.594 6 5.6 = 13.3 8.3 3,46 41.68
Ngami Lake AG87 7?7 4.5 ~72.6 39,8 30,23 Y75.9
Molopo No.l . A. 38 6 10.5 = 57.3 30.1 16,73 55.55
Mobabi Flats A.717 6 19.0 - 44,6 30.8 B8.88 28,83
Chobi R. A701 7 21.4 - 84,7 49.9 22.7% 45,55
Comoti R. A.B699 6 25.1 = 72.2 41,2 18.16 44.07
Gomoti No.23 A4.685 5 52.3 - 90.1 68.7 16.97 24.70
Zanghunpan A?20 6 42.8 - 63.6  48.8 B.42 17.2%
Rakops N»o.6 A597 4 55.3 = 94,7 82.4 18,16 22.03
twaai No.23 A.B01 6 45,2 - Bl1.7 68.4 12,6 18B.42
7anghunpan A.730 6 37.7 - 62.6 46 .4 8.42 17.68
Rakops No. 5 A.,591 6 55.9 - 82.6 7.7 9.8 13,99
zanghunpan No.2 A.614 6 33.1 - 71.3 52.9 15.03 28.41
Umﬁlozi, seln, 3/5 7 7.2 - 22,8 15.4 10.77 69.9%
de. 3/6 & 5.1 = 14.6 11.}  10.86 97.85
do. 1/1 8 9,8 - 40.4 19.8 9.11 46 .51

U

0\ Chloris gayana / ..

%) In all these selections anything from 1 to & Beads were ei-
closed in the same bag, the material from each such bag bhe-
ing'counted together. Steandard deviations could therefor
not be computed for individual heads.
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Ave.
No,of
heads Range (in %) 4 Stand. Coeff.

e of sedd-set~ seed Devia~ of var-
o ting ability set~ tion. iation
ed. ting

Kind of Grass and/
8 no {ecotype or
selection),

Chloris gayana : i)

Et.Elim Hospital A.367 9 10.4 - 39.8 18,1 9.18 50,6
R. No. 1 seln. A,172 9 44,1 - 98,3 68,9 17.37 25,21
Diifents Riv, 4,202 9 6l.4 = 91,7 78,6 9.79 12.45
R. No. 2 Seln. A.174 10 40.2 - 93,2 79.4 16.5 20.88

Zebediela A.167 9 48,1 - 90.8 73,8 19.31 26.16
"Commercial® A.168 9 ?4.7 - 99,1 88,2 7.87 8.92
Greytown A.224 10 22,2 - 72,2 S52.1 17.01 32,62
Umflozi A.245 6 44,1 - 76.3 80.0 16,.0) 26.66
Lorenzo Margques 4,169 B 69.1 ~104.% 89.9 12.56 20.93
Nursery A. 83 9 75.4 - 91l.4 B84.48 5,56 6.58
Cenchrus ¢iliaris : 0
Hartjies Veld A456 9 5.1 - 41,7 20.6 12.72 61.75
Mt. Elgon 119 7 14,8 - B2.4 54,8 30.64 55,9
Groot Marieco A.557 12 37.7 - 72.4 52.5 10.72 20.41
Nursery No.l2 9 12.2 -~ 75.4 34,7 16.85 48.55
" n 334 10 14.0 - 50,8 29.7 15.68 52.83
4 LN 10 24%.2 -~ 73.4 39.6 15.008 38.1
" " 388 9 19.0 -~ 76,7 46.9 22.49 47,99
" 559 15 1.9 - 45.2 15.4 13.52 87.79
Dodoma " 118 8 26.9 =-123,0 6l.5 533.45 54,39
- A.,291 7 85,2 - 94,4 68,2 17.6% 25.9%
Hartjies Veld A.265 9 6.9 = 23.9 13.2 7,07 53.6
Wylliespoorst A.467 9 35,5 -129.0 64.2 31.28 48,87
Springbok Vlakte A,211 9 14,6 - 53,2 29.0 15.49 53,26
Martco ' 8 49,7 =-105.2 B85.1 19,28 22,86
Nursery 344 8 0.0 = 19,3 8.0 7.93 99,12
" 325 9 9.1 -40.,0 21.0 17.26 82.19
", 76 8 31.0 - 86.2 58.3 19,77 33,91
Marico Seln, 7 56,8 ~1%8.,5 88.5 25.23 28.51
Nursery No.75 8 43,0 - 96.4 63%.0 21.09 33,47
A " 292 8 71.6 = 95.4 80.5 7 .60 9.44
Brachiaria brizantha :
Weenean 4.495 9 27.3 -~ 47,2 - 37.0 7.47  20.17
L Rustenburg A.246 6 11.8 - 45,7 31,5 12.52 39,80
o e e e 1 o e e Discussion / .,

"') The seed-setting was computed on a spikelet
basis and not on a floret basis.




University of Pretoria etd — Liebenberg, L C C (1942)

. Discussion,:
The Panicum selections exhibited g very wide range
of seed-sebtting, which is in great coptrast to the values

secured for their delayed germination, as recorded helow. In

the ocase of the D, Smutsii seleotions, however, the vaiues
éggzmuch lower and conseguently the seope for 1mproveient of
seed production seems to be more limited,

The Digitaria eocotypes, on the other hand, offer
good possibilities for improvement in the direetion of better

seeding capacity. The C. gayana esotypes are, with one ex-

ception, quite good seed-sebters and are om the whole appreciab-~

ly better than commercial seced ohtained in the trade, as re~
vealed by our analyses. Yet if one oonsiders that the majority
of the spikelets contain 2 = 3 fertile florets, there would
appear to be ample room for improvement.

The C. ciliaris ecotypes are somewhat disappainting’

though a few of them are fairly good.

A notable feature of the results is the great varia-
bility registered in the majority}particularly in the Cenchrus
and Digitaria groups. This was anticipated as preliminary
studies had revealed such a condition, though it is not very
clear why it should be so unless it be due $0o the small size of
the plots and the consequent poorer chances for effeative pol~
lination. HoweVer, anthesls often appeared to be somewhat ir-
regular on individual plants. The results nevertheless indicate
that great possibilities for improvement in this respee¢t exist.

As regards the other panicuma/in general, observa-
tions indicate that, on the whole, they shed their seeds very
readily and seed~setting of the various specles and ecotypes
vary probably fully as much as obtained in the above selections.
Disease may, however, csuse much loss during the latter part
of the season. In connection with the digitarias , on the other

hend / ..
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hand, the position is a good desl less favourable than indieated
by the N'Gamiland ecotypes, the performance of which, as 8
group, is quite unusual. The majority of the balance of the
digifarias are poor seeders and from some ecotypes no seed have
so far been obtained. . A few have shown fair seed=~-setting, viz.,
"Port Elizabeth", "Ymkruip", "Kuruman", "North Rhodesia",
"Matabele Location" and Digitaria longiflora A6S.

Though no actual studies were made on Acroceras
macrum , the experience so far igmdicates that the available
ecotypes of this species mre very poor, with perhaps one ex-
ception and that shedding takes place sqoon, ag with Ehrharta

calycina . Similarly Paspaslum serobieulatum ecotypes appear

to be fairly good seeders and this applies, on the whole, to

the Urechloa spp. and ecotypes. Echinochloa and Setaria

ecotypes in our possession are, in the main, very poor., Some

Themeda ecotypes are fair seeders. Amongst the Sporobolus

and Eragrostis spp., some of which are also at¥racting st~

tention in conservation work, good seeders are to be found.

Some of the annuals, such as Urochlos helopus,

Dactyloctenium aegypticum, Brachiaria isachne, Panicum

laevifolium, which are pioneers under certain eonditions,

are quite good seeders.

Investigations on any phase of germination are of
little or no value unless tha number of seeds used im the tests
are known, as otherwise the/;Tz;?;:natxon sannot be ascertained.
A 800d deal of time was initially devoted to methods of eleaning
seeds; that is, separating bracts (coverings) devoid of
caryopses and/or removing tﬁe coverings themselves and so
setting the caryopses free, An improvised blower, constructed
~ for this purpose, proved very effective, but could only be

used /
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used for the sleaning of seeds of grasses like Panieum o
whereas seeds (fruif) of the digitarias, setariss ete,, pos-

sessing hairs end setae could not be cleaned in this way and

had therefore to be germinated in the uncleansd aondition, the
oleaning being accomplished on the sompletion of the germina-
tion test and a&fter drying of the seeds. For this purpose a
suitable method of cleaning (i.e. for removing the coverings)
of the seeds had to be evolved, the proecedure developed for
this purpose consisting of the rubbing of the fruits between
rubber surfaces to release the e¢aryopses.

The use of transmitted light for the separation of
fertile and unfertile spikélets @appeated 'umservisesble:” ‘It was
found that @onecn. H2504 could be used for removal of the hairs
and that after washing and drying the separation of the spike-
lets deveid of oaryopses could be effected by blower, but
though this proved useful for certain work, it could hardly
be oonsidered safe for all purposes. Even if suitable means
0f removing the coverings (bracts) mechanieally qould be found,
there would still be the possibility of injury to a percentage

of the caryopses.

Methods employed in the germination tests.

It is customary 16 germination tests to eount out the
seeds for a test,beforehand and then to place these on the
particular substratum for germination. As explained immediate-
ly above, however, no satisfactory means of pracleaning the

Jhese
seed of many og‘jh; grasses has until now been evolved. For

this reason the general procedure adopted was to take a gquantity
of "seed" to furnish at least about 400 caryopses per test. |
This necessitated that a rough estimation of the seed content

of every sample of seed empleyed should be made. On the whole,
the number of caryopses used was in excess of 500. GCermination

tests / ..
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tests were not replicated for the majoerity of the studies re=- ‘
ported; recently, however, replication was introduced. ‘It is
appreciated that without replieation one has no real sheck on
the uniformity of germination but under the eircumstances this
appeared to be impraeticable, and, moreaver, large numbers of
seeds were employed. Throughout the germination tests were j
made in petridishes, using clean, heat-sterilized quartz sand, |
distilled water and filter paper as the substrate, The quanti- |
ties of sand and water were measured, in corder to control the
moisture eontents at the start. The petridishes were always
placed together in the same ineubator held at a constant temp-
erature of 28% (initially 50°c). Counts were made dail;%énd
the moisture content adjusted at this oaccasion, when necessary.
Before entering the tests,all lots of seed were treated with
Tillitine R, Electrically controlled incubators were used
throughout and for all temperaturss reported a fluctuation of
about 1°C above or below is to be understood., The abbreviatfﬁn
ea, for "circa" is therefore prefixed. Results were always
ihased on short-period germination tests of.about 10 -~ 14 days,
according to the kind of seed employed. This was done to
sliminate, as far as possible, secondary influences arising out
of an extended stay on the seed-bed. .

Temperatures of 28 =~ 50°C were employed, because too
low or too high temperaturesﬂf:: ynfit for the majority of seedsﬂ

A e
whilst slternating temperatures stimulate germination. More-

over, preliminary %ests indicated that this range was gquite
satisfactory which subsequent stdies have confirmed, as dis-
syssed elsewhere. |

The influence of various conditions or treatments omn
the germination of seeds in a'State of delayed germination is
.discussed below. '

Even / ..

T =iF v ;
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Even and alternating temperatures.

In 1936 tests were carried out with even and altern-
ating temperatures on about 30 kinds of seed. After employing
7 = 8 days of even temperature at ca. 3000, the combination of
6 hours at 40°C &+ 17-18 hours at 30°C was introduced for 4
days. In ecomparison with the former conditions, the latter
produced marked stimulation (table W in appendix) in the case

af Sporobolus sp. G37, Dig. milanjiena D36 and Panicum

Sp. "makarikari" C79. Of the balance, 18 kinds showed no sti-
mulation and the others varying amounts. Arter Introducing the
combination 6 hours at room temperature plus 18 hours at 3000,
Panicum "Makarikari" C80 showed more stimulation than-C?9;
the rest of the kinds exhibited little or mo response. After
8 further 4 days the combination was altered to room temperaturé
during the day and 40 - 42° during the night, under which
conditions CBO again showed more stimulation. C79 and P. minus
Fl“% derived mofe benefit than at any previous.oocasion. phils
was true of also a few other Panicum ecotypes which had not
.shown any stimulation previously. When, after 4 days under
these éondiyions, 6 hours at room temperature (daytime) and
18 hours at 4000 were substituted, only D36 yielded a very
distinet response.

In the following test, 6 weeks afterwards, the same
combination as previously was introduced after B days of even

temperature, giving the same response as previously}exceptxgg

that DBS)which had now registered a much higher germination
during the even temperature period (table X, appendix), did not
yiaeld the same amount of stimulation as in the previous test.
For the rest)the responses were essentially the same as in the
previous test and this was also true when 6 hours =t room
(during the day) plus 18 hours at 30°C was thereafter sub-
stituted, When, after 4 days, this was replaced by & hours

at / .
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at room and 18 hours at 40°, D36 did not, as in the previous
monthly test, show stimulation, but Fl4 and G37 were new slightly
benefited.
In the subsequent test, & weeks afterwards, C80 showed
no stimulation (table Y, appendix))ﬁhere in the previous tests
it had shown a2 fair inercase after substitution of the first
combination of alternating temperatures. Otherwise the
responses were essentially the same with this combination.
Favourable alternating temperatures during germination
often yield a very marked stimulastion as compared with even
temperatures. Thus, for examplé, 1% months after harvesting
Panicum sp. CB0 showed a 70% inerease over the germination at
even temperatureywhereas about & months after harvesting the in-
creass under the same conditions was 95%. Apparently the effect 1
of any ecombination of temperatures will vary according to the |

stage of delayed germination. Pasﬁalum virgatum, on the other

hand, gave no germination during the even temperature period at
30O or the subsequent 4 days at 6 hours laborstory temperature
plus 18 hours at 30°, but ¥hen this was followed by the combin-
ation 6 hours inm laboratory (daytime) plus 18 hours =at 40°. the
delayed germination was,broken to the extent of 974 within =
few days.

At other times, however, little or no stimulation ecan
be secured by alternating temperatures. Thus, for example,
Urochlica A.182 (of 4/3/41), when set out at 200, at 40° and at

20 = 40°, 3> months after harvesting, gave no germination. Also,

Digitaria “Kwaai" 11 (of 30/1/4l1) subjected to the same condi-
tions, 5 months after harvesting, could not be stimulated at all
even though at léast 50% of the embryos in the latter were ready |
for germination. In the rormer’apparently}no embryos were ready
for germination, as will be observed below. It would then 2eem
that the application of alternating temperatures like in the
case of soll, is capable of overcoming, to some extent at least,

the / ..
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the seed~ocat and "embryo" restrietions of only certain kinds f?
of seed.
In studies om suitable conditions for the testing of

Chlorls gayane seeds, it was found that the most favourable

germination, in comparison with greenhouse soil tests, was

realized with a combination of 20 - 30°C at the usual perieds.

Low temperatures,

Though other workers have often found prechilling and
low temperatures stratification or even low temperature germina-
tion effective or partly so, even with the Grémineae, the

e 7{‘1 3 KT present
method haﬁ‘not'proved to be of much use inAunz.studies thus far.

Digitaris Iake N'Gami of 11/2/41 was germinated in
sterilized sand of three different moisture contents viz: 704,
50%, 40% (expressed in terms of the waterholding ‘capacity) at
10 C but no definite response was realized even when the petri-
dishes were subseguently transferred to the 28°C ineubator.

Along the same lines as immediately above, an experi=-
‘ment-was undertaken on 7 September, 1941 with Panioum NK36 of
27/1/41 and Urochloa N183 of 24/1/41. The seeds were kept at
5% in moist sand of varying moisture-contents for different
periods and thereafter germinated at 28°C. The moisture~contents
employed were 75, 100 & 1254 ms expressed in terms of the water-
holding capaeity of the sand. The data are tabulated below.
TABLE 3 : SHEXINZ THE EFFECT OF KEEPIEG SEEDS OF

Panicum %nd Uroshloa AT § G IN STERILIZED
SAND OF XKRX MOISTURE-CONTENTS AND FOR
VARIOUS PERIDDS ON THE COURSE OF THEIR DE-
LAYED GERMINATION. GERMINATION TESTS TEN DAYS

AT 28%.
% Cermination/..
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""""""""""" % Germination with various periods of Treatment

6hrs 12hrs 24hrs 2days 7dys 1l4dys 4wks 6wks

TS N e et e e i e B Bt Bt B e Wk o e B i . o . B o e o o s B e e B B Bt s e e

75% moisture-content:

Panicum N36 2 4 7 32 %6 55 27
Urochloa 0 0 i 0 0 1 0
100% moisture-content
Panicum H36 0 6 8 13 40 41 1%
Urochloa 2 0 0 1 ik 0 0

125% moisture-content :

Panicum N36 LSS 4 2% 46 L4 26
Urochloa 1 i 3 0 3 5 1
e e e e e e s e . s s o s e e it B B o e f e e :)--.p--“-{--::-{-———_

fif Attt

It would appear that moisture éontent hgg little,
if any, effect on the course of delayed germination of either
of the two kinds of seed used. The period of low temperature
treatmentﬁéZi however, ar important factor and it would seem
that a 14 days periad’;;fquite adequate to induce the grsatesss
stimulation under these condiﬁions, The controls for the
Panicum and Urochloa were respectively 3.5 and_o%,.thus

-

giving a maximum stimulatior of about 504 with the former.
Light.

The effect of light on germination has received much
attention and that it may be an important factor in germination

ir isolated cases, is revealsd by the undermentioned studies.

Panicum coloratum €99, was observed to respond well

to conditions in front of a west-fécing laboratory window, after
the usual germination af ca.BODC in a dark incubator. As ligut
sseg?ito be responsible for this favourable influence, seed of
this ecotype was subjected to alternate light and dark treat-
ments (where A -~ the pevridish started off with light treatment
and B = the petridish started off with dark treatmen#, black
photographic papcr being used to obtzin. . iarkness). The test

WEE /e
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was conducted ir front of the same window, giving the following

germination percentages -

T ABL E 4 : THE EFFECT OF ALTERNATING LIGHT AND DARK
TREATMEMTS (DURING THE PERIOD OF GERMINATION
ON THE GERMINATION OF pPanicum ECOTYPE €97
OF 6/3/36.

First ____Subseguent Foll. Next  Total

12 days 12 days 16 days . 13 days 5 days %

e S e e S S S e S Y S B e T W B e . B . M Bt B e S e s o B B e it Yo Wt o JON (e B s 2 e Ew o o W T B S0 T S

in light: A 6.2%.\\; B 21.8% —71.8%- _ A 10:4% . B 0.5% A65.7%
in dark : B47.2% NA B0.5% — #.3% 7 B 2.1% ¥A 4.3% B73.4%%

Darkness was better than 'lignt' to the extent of

epproximately 40% (first 12 days results). the latter almos?

completely inhibiting germination, féontrary to expectationy} In-
~id-n+tally the control ir the incubator also gave ca=40%, which
wpuld appsar to indicate that the illumination received gvring
the periods when daily counts were made, had_littles if any,
effect on the germination capacity. The original favourable

rezponse was most probably due to temperature fluclustions,

() The results further show the sensitivity of seeds

~ to such influence, particularly when on the seedbed and whilst
in the condition of delayed germination. An attempt is always
made t0 expose Eceds (in the petridishes) as little as possible,
when seedlings are counted out, in order to obviate light and

temperature influences as much as possible.

Light and XNO,.

Owing to the need for more inmformsilon zinui light
irfluence on the seed of native grasses, further tes' s with
several kinds of seed were undertaken the results cf vaich

appear in the tﬁble below.

PTABLE & / o
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------------- THE EFFECT OF LIGHT AND KNO4 (0.2%) ON
THE GERMINATION OF VARIOUS KINDS OF SEEL
WHEN KEPT AT ROOM TEMPERATURE 1IN TFRONT OF
A SOUTH-FACING WINDOW. "DARK" DISHES WERE
NOT OPENED UNTIL COMPLETION OF THEE TEST.
(The values in brackets are those obtained a
fortnight earlier when the seeds were germinated
ir. the greenhouse and the "dark" @dishes were
opened % times fr counting during the test).

2 x 100 SEEDS PER TEST WERE USED ; DATE
OF TEST 4/10/41.

Light Dark Light Dark

3
Kind of grass; plot no; Cortrpl plus plus plus plus

date of harvesting at 28°C Water Water KNO, KNO,
Panicum leavifolium -4 RS 26.0 63.3 20.5
N.K. 363 3/2/41 (22.3) {41.3) (68.3) (14.6)
Panicum sp. -6 18.8 43.0 14.5 31.3
A 1463 24/1/41 (21.3) (44.8) (41.5) (24.6)
P. scroblculatum - 0 151 2585 19.0 29.3
575 2571/qi (1.8 ) {26.6) (189.0). (25.3)

P, iiotatum T . o - -
A 2403 27/1/41 (0) () (530). - (10.2)

Brachiaria brizantha 0.5 - = - -

A 259; 24/1/41 (0) (0) (0) (0)

Urochloa sp. DaThH o ) e - - =
'W.K. 85; 24/1/41 (0) (248) (B:3) (2.5)

- e . S e T g P P e e e e e e B e (e o S g e e s o e W e 2 B S S el B e T SR B s N ey e S B I RS GRS RS M g S S

The above results obtained under room and glasshouse
conditions indicate that illuminatioh may play an important
role, in the germination of seeds which exhibit delayed germ-
ination...On a sand-water scedbed (in petridishes), darkness In-
sreases the germination of three out of the six kinds very ap-
preciably or, in otizer words, light reduces or partly inhibits
germination. It is, therefore, not unlikely that the phenomenorn
is widespread in the seed of our natlve grasses. The more

extreme/




University of Pretoria etd — Liebenberg, L C C (1942)

- 20 =

extreme conditions in the greenhouse, in respect to temperature

range, have apparently slightly increased germination, even

for the dark treatments, which, if anything, should have shown

lower values because they were opened three times for counting.
With a sand - KNO3 seedbed the position is very dif-

ferent and the response no longer consistent. P, laevifolium

now shows about the same germination in the dark as with water
in light, whereas with'light the germinability rises over 43%.

That means, KNO, is harmful in dark and stimulating in light.

>

With the Panicum Al46, KNO, is harmful in both light and dark

3
but more so with the former, though not so harmful as with

light and water. With P. scrobiculatum , on the other hand,

KNO3 in dark is about equal to water plus dark, but with light‘
it 1s not ag harmful as is water plus light. The above d4if-

ferences obtained for P,laevifolium and DPanicum sp.Al46

were later (three months afterwards) found to be largely
obliterated when the seed~-coats were broken before the applic.-

tion of the same treatment.

In order to find eut whether soaking in water and sub.

sequent germination in KNO or soaking in KNO_, and germination

B 3
in water will have any value for sceds which are in the condi-

tion of delayed germination, 2 eeootypes of Digitaria were
scaked for 2, 6, 12 and .24 hours in both of the above series
and thereafter germinated in the two respective media. The

outcome of this experiment was that there was little in favour
/ﬁ yotrsliom & ?e'rmfua.'f.réu of

of any of the treatments for}either of the ecotypes.

The breaking of seed-coats was studied in relation

to light-, darkness-, water-, KNO,~ treatment, using P. maximﬁ

3
N.K.122 of 18/1/41 and P. laevifolium N.K.36 of 3/2/41, +The

comparison was made in October 194) and January 1942 respective

ly. The controls at 28°% were 8.5% and 1i.5% respectively.

TABLE 6/ ..
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TABLE 6 : THE EFFECT OF BREAKING OF SEED-COATS ON
THE GERMINATION OF P. maximum N.K.122 AND
P. laevifolium, N.K.36 WITH LIGHT~DARK AND
KN03~WATER TREATMENTS.

I [ e e s e, [ S S i i e S g S B o St o S . S . s U g G . S0 o ok . St e T ot s S . o . (o T W . . S G P g T . i S o . e S 3

Light Dark Light Dark
Water Water KNO5 KI\TO3

P. maximum; seed=coats broken 15.0 8.0 4.5 23.0

do normal fruits 18,5 25.0 18.0 11.0
‘P. laevifolium; seed-coats broken 78.0 82.0 90.0 74.0

do. normal fruits 10.0 10.0 40.0 26.0
e e e NS 0L . IGS. 86 O [ . 248 __

With the seed of the N.K.122 ecotype, tested at room
temperature, breaking of the seed-~coats was apparently harmful
with dark plus water and light plus KNOB; but favourable with

dark plus KNO On the other hand, with the seed of the N.K.36

3"

gcotype, tested at 2806, all treatments were favourable with

breaking of the seed-coats, the best one appearing to be light
was

plus KNOB' In the later line of seed thereﬂia—a tendency for

the differences shown with the germination of normal fruits to
become obliterated by the breaking of the seed-coats, In this |

case the delayed germination was largely due to the restric-

tions imposed by the seed-coats.. In the other line of seed,
however, the 'embryo' factor was the main cause of the delay |
and here the responses were not in the same direction.

¢ From the above it would appear that illuminatior
employgﬁ in these studies, may be an importeant factor in the

germinétion of the seed of indigenous grasses, and is & factor

to bﬁ/;eckoned with in ény studies on the problem and condition
of d%layed germination, ir order to obviate any unwarranted

conclusiions.

Light/and other salts.

The value of Mgclz, MgSO4 and HaNO3 as media in
e

$ 7 concentrations /
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concentrations of 0.2% (solutions) was studied with seed of

Brachigria brizantha A.259 of 24/1/41, and Urochloa A.183

of 27/1/41. In all but the Setaria the controls with water
/

ed 4
in dark registe; under 1%. The Setaria shoW; in the dark
with water, MgSO,, NaNO; and MgCl, resp. 52.5, 49.75, 74,0 M8
and 51.5%’ whilst in light the values were resp. 68.0, 60.75,

69.5 and 69.25%. These results would tend to indicate that

was
light s more favourable than dark, for this kind of seed,not
was
only when waterﬂis used. £s a medium, but also in the case of
Wad

the salts employed, but that in light NaNO *éﬂ-distinctly harm-

3

ful., The salts are therefore no better than water. The ex=-

periment was conducted over the period October-November 1941,

The influence of seed-coverings on germination.

In Chapter 2 the influence of coverings in relation
to the breaking of the seed—coats will receive attention and it
only remains to note the effeets of the removal of the coverings|

(paleae, etc.) on the immediate course of germination. As the |

caryopses of Chloris gayana are not tightly enclosed by their

coverings and therefore easily removed without injury, the ex-
periment was conducted with seeds of this specles, the result
being that the immediate effect brought an increase in germina-
tion of about 114 ﬁith this ecotype.
The removal of coveringe was also attempted for other
genera, but owing to the diffieulty of removing caryopses with-
out injuring the seed~-coats, these reéults cannot be considered
as reliable, although large increases were registered in a few |

cases, However, at other occasions, Chlorlis gayana ecotypes

showed differences of 23% in favour of the removal of caryopses, |

whilst . Sporobolus ecotypes, in which caryopses are readily

éet free without injury. 4% was the maximum difference

registered.

Summary / ..
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Summary.

A B e Do Do S b See St s Smm e Sus e S mm

The following is a sﬁmmary of the above studies :=-

Seed=-setting was studied in a number of ecotypes and
selections by enclosing individual heads and not by har-
vesting of individual plots, as the latter was impracticable
It was computed as a percentege of the number of spikelets
per head, so that where there is only one floret per

spikelet {(e.g. Digitarias), the values are on a floret basis.

Wwas
Great variation in seed-setting is-exhibited fn certain

groups studied,more than in others) not only within the
same exotype, but also within the same specles and within
the genus (between spp. of the same genus). Climatological

influences would appear to be importent in seed=-setting.

Wwas

Excellent seed-settingﬁé&—exhibited by certain of the

Digiteris ecotypes studied, as also by certain of the
(%
selections of the 'Makarikari' ecotype of Panicum coloratumk

and by certain ecotypes of Chloris gayana and Cenchrus

ciliaris,

wes

Good seed-setting is not always assoclated with the best
growth habits, but from a practical standpoint, there is,

on the whole, good scope for improvement.

The effe¢ts of various treatments and conditions on the

germination of non-afterripened seed were studied.

All evgn temperatures so far studied, were ineffective to
bring about anywhere near complete germination of seed in
the condition of delayed germination and at best only

presenfed an evaluation of the

=¥ e

Jee [ oable X ChLnls gayawa T4

condition of delayed germ-

ination.

On the other hand, alternating temperatures may bring about

a marked / ..
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& marked increase in germination af sueh seced, in some
cases almost amounting to eomplete germinatisn, The re-
quirements in this respect varied fer different kinds of

secd,

Low temperatures of 15 or 20°C were g6 far not found to be
effeetive for inducing germination, thougﬁ it may he useful
for ceresals sto. Even when the moisture coﬁtent of the
seed-bed (sand) was varied at the former temperature, the

conditions were ineffeetive.

Preocooling at 5°C. for definite periosds, appeaﬁ?yto be a:much
more effective method of inducing germination, though that
may only be true of the sced of certain lineg. The moisture
content of the seed-bed would appear to have little or no

effect on the course of germination.

Light hag a very important effeet on the germination ef, ap~-
parently, an appreclable percentage of the seeds of indi-
genous grasses, the majority, however, appearing not to be
much affected by light or darkness. The sensitivity varied
according to the ecotype, some being sensitive to light,

others to dark.

KNOB and, to some extent, other salts, may have a very
favoureble effect on germination, but sush effeects may be

influenced by light and dark.

Breaking of the sged~coats tend;tto obliterate the dif-
ferential effects of light-dark and Knos-water treatments

in the one line of seed used, but not in the other.

The influence of seed-~coverings (brasts) on the course of
germination is reported, it being shown that thic may h-'-

about appreeiable Jdifferences.

1T/ e
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