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CERMINATION EXPERIHENT RESULTS
December 158%

GERMIMNATIJUN RATES AND PATTERNS OF SELECTED PLAMTS USED

IN REVEGETAVING CENVRAL TUNISIAN RANGELANKDS

D. E. Jochnsen, M. N. Ben Al{, E. Manssour, Y. Samet,

Projet Parcours, 1'0ffice de 1'Elevage w«t des
Paturages, B.P. 178

Citd S1d1 Layouny, Katrouan, Tunisie

ABSTRALT
An exasination of the rate, e¢xtent and pattern of

germnination of plant species used for ravegetating

Tunistan rangelands has indicated that Lhose specius

that have rapid gerazination rates teand to perfornm

better under Tunisian range concitians, It alse |
Appears tChat species that have & percentage of hard
seed Or seeds that have delayed germination have an
adventage. Autuan rainfall in Tunisia 13 arratic and 2
rain may be followad by & long dry perfod. The

strategy of plants we have found to be most promising

for revegetation iz to rapidly gerainate and use
existing moisture while maintaining a reserve of seed J
4

in the 3011 tn case there 1s a prolonged dry period,
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INTRODUCTION

Turisia 1s a country locsted in North Africa,
bounced by Libya on the soulth-2ist 2ad Algeria Lo the
west., It has & long coestline on the Mediterranean sed
rad 13 the northeramsost coualry in Africs.
Topograghically the tounlbry 43 divided by the Dorsale,
4 chain of sountains which crosses from the cenfral
western part to the aortreasstern part of the countiry.
South of this chatn of mcuntains lies tn area referrec
to #3% Cenlral Tunista. It 13 Characterized Ly 4
ltdittr}intin climate with cool winters and hot, dry
sumsers. MNost of the precipitation Is received during
the winter months, Rainfall vartes fres approximately

lﬂﬂ mz in the south to 400 =2 in tne north, This

precipitaticoa 13 highly vartiable, however, Bolh betwsss

years and within seasons.

Ia 1582 the gouvernaents of Tunifsta and the Uailecd
dtates inittated a rangeland development project tnat
¥as diracted to feprove the real incoees and
igricuitural effictency of farsers at specific 1ites in
Contral Tuniste.

A major focus of the Tunitian Rangeland

nHﬂnpnnl Profject has bBeen to reseed abindoned

& “roplands and severely-overgrazed rangelands fa the

. r"ﬂlril pertion of Lhy cuuniry, In the procvess wi

| ”}.tlitinq and selecting plant saterials for uze in 2
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4
reseeding effort, 1t Decame obvicus that & nuaber of
ccological constraints act upon the germinating seed

and seedling that can deteraine success or fallure of

1 o GRS S S AT

the seeding. These constralats are: first, the timing

of 7all ralns (s highly errattc. The first rafn in the

fall msay come in Septesmber while teaperalures are still

Righ (mean tesporatures in the 20°to 10°C. range) or fin

December when 1t 15 cool (mean tesperatures from 5° tg

1§* C). Second, the rains are not consistent once Lhey

begin. A ratn may be followed by 2 cry spell sometimes

lasting for a month or more. Thig varfability

facreases with decreasing dverage annual precipitaticn,
Third, coampeting vegetaticn 1s primarily characterfzed
by fast-groxing annual plants, =dinly sustards, on
‘forser croplands and drought-resisting sharubs on

rangelands. Often sheep have 2 low preference for

Lhese olants if they are unpalatable or poiscnous. We

thould note that even on lands that hRave never been

Plowed we find annual mustards ag cospeting vegetation,

In order to meet this sart of environmental
Challange we felt that an fdes) plant would hava
- Certain characteristics. These Characterfistics are:
. first, the ability to germinate rapidly over a wide
teaperature range so that 1t can stay abreast aof tha
i C%Rpating vegatatian, Second, 1t should have a pertica

b o1 thy Seed Lhat 1s “hard” or resists germfnation in
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case thare 15 8 prolonged dry pertod that kills the
sexdling. Third, it should be fast growing andg
tesperalure Indspendent a3 a seediing, 4Aad fourth,
seeds should be able to ssintain viability for a lang
Lime while In the so0il.

¥s decided to exasmine the germination pettleras of

& nusber of species that might e of use in a

revegetation effort in Cantral Tunista, In canjunctice
with field trials these results snould ylive & better

understanding of the biology of the system.

W P Y A

Because we are working in a daveloping couatry and

PR i

the prisary focus af our project 1an on implementation

rather than research, we exazined gersination witncut :
the benefit of growth chazbers. We placed se¢ds in
petri1 dishes lined with paper tissue and wet it tco
saturation. The petri dishes were placed ia & cabinet
where they were hepl dark and the lemperaturs wis
linitnred. The temperatures represent 2 modersted
asbient temperature. Normally, temperatures fluctusted

by 2 degrees Celcius throughout a 24-hour period, The

: I 'r.r:r' h.‘;,:.ﬂ*ﬂ"if-h- s

seeds were ezanined dally and the nusber of seeds that
had gerainatad were recorded. The esperiment was
continued until the germination ceased. The sase group
af plant species were tested repeatedly throughout the
year in an effort to assess 17 thers were time or

tenperature effects on the gerainsttion rate, estent or
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pattern. The species that were esamined are shown on

the follewing tabie.
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Argyrolobliue uniflorus

Atriplex sesibacsta

Atriples amnicola

Atriples Zanescens °"NN-195%"

Atriplex caneicens

Atriplex confertifolia

Atripler glavcs

Atriplex haiimus

Atriplesx lentiformis

Atriples nuasularia

Atripler undulata

Cenchrus clliaris

Dactylis glowrrcta (Hajeb)

Dactylis glomwerata (Gafsa)

Hedysarum Carnosum

Hedviarum coronariusc

Hedysarum spinosiss fmun

Helianthesus lippii (E]1 Grine)

Heliantheaum lippii1 (Gafsa)

Oryzopsis milfacea (M'safid)

Oryzopsis ailiacea (Gabes)

Oryiopsis milfacea (Tunis)

Plantaqgo albicans

stipa lagascae (Kedenine)

Stipa lagascee (Ben Guerdene)

Yicia monanths

- e e T
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Table 1. Species Tested for Germination Tharscteristics
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| i ' 1l A8 3 3 Table 1., Species Tested for Germination Tharacteristics
L+ §33 3ET : ol :

KXI11
Argyroloblum uniflorum
A1y the Atriplex semfbacata -4 RESGLTYS and CGISCUS5i0R
| Ang : Atriplex aanicola Lolium rigidun ? [ Four observétions can B2 made froa Lke ©4R4
pattera. The species that were examined are =4 : S e - L wann v
i Tagrth, Atriplex cansscens “HN-15%° Medicago cillaris s generated by this wiperiment F i
the fallowing table. ,; ] ! B s
far 4 omy g Atriplex canescent Aedicaqo polymorpha (Kasserine) i%‘ for & seed ta gersfaate varfes markediy Letwoen ¢
; Atriplex confe-tifolia Medicsgo truncatula *Jemaloag*® e spacies tested, Secand, the patters of gersiastiod,
satlierns of E :.g Atriplex glauca baiaa ey j¥._ taat 13, the varfadlity from &n aversge tige 13
) ? I.:& Atriplex halimus Agropyron interaediua g; differeat with Ggifferentl species o cosag of Ow
canjuastion E '% Atriples lentiforsis Brosut mollis ?% callections all of the seeds germinatec at alout °
3 Saster §§ g Atriplex nunaularisa Medicago littorslis “"Karbinger® %i same time while with others Lhe respocs ;
é’ ] Atriplex undulata Eragrostis tricaides f%‘ proad. Tnire, the viability o : ‘
e %% %. fenchrus clliaris Agropyron desertorus *Nordan® & RAFESS MALuRAn SpRcIEs SR pEs e
ementatian = E Dactylis glomeraia (Hajeb) Agropyren elangatyn sccessions of the same species. And Tourd ee
°a wiliaul i Dactylis glomerata (Gafsa) Dactylis qloassrata “Berper” vtability changes with storage i -
TREST N Hedysarum carnodun Dactylis glomerats "Palestine® axpected) and some of the colliected specied W4 AL RL
SRR Hedysarum corgnariua Agropyron cristatunm their viability for loager periods under amoient
I f:n1ntt Hedysarum spinosissiaum Agropyron sibericun temperatures, We =il fagw SI3CuUss each of Lhese
¢ wWhS Hellanthemus lippii (E1 Erlng] medicago polymorpha (Kzirouan]) abservations and thelr managesent iaslications
derated Helianthemun 1ippid {Gafsa) Medlicago ltalica The time required for seed: to gereinate varied
s flectuated

Oryzopsis afliacea (M'said)

= 1 L * N 1 "'}'"’ tﬂ'
erisad. Txe Oryzopsis mflfaces (Gabes)

trial on which the greatest nuaber of seeds gersinated
seeds that Oryzopsis allfacea (Tunis)

at was

and also the first day & seec of that ipectes was
Plantago albicans

observyed to gerainale. Wo have CRoswn te usn 1RhIS
E ias@® groaup

Stipa lagascae (Hedenine)

medsure (the mode) rather tRan another measure of
sughgut the

Stipa lagascse (Ben Guerdene)

central tendancy because the dala tatrtasically
tme ar

Yicia nuganthl
., kxtent or

deviates from the normal curve.

il e .
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RESULTS and OISCUSSION

Four observations can be pacde from the data

genarated by this eaperiment, First, the time required

for a seed to germinate vasies markedly between LRe
species tested. Second, the pattern of geraination,
taat is, the varlablity from an average time 18
different with different specles. WIiLth 30Ax of owur
collections all of Lhe serds germinatad at about the
y3ae time while with others the responie fs quite
broad. Third, the viabilfty of ia2cal collections
varies between species and in one case between
accessions of the same species. Angd fogurth, seec
viability changes with storage time (as wovld be
expected]) and some of the collected species malntain
their viability for longer pericdi under asbtent
teaperatures. We w111 now discuss each of these
observations and their manageament faplications,

The time reguired for seeds to gerzinate varies

froma species to species. Table 1 1ists the day cf the

trfal on which the greatest numder of seeds germinated

and alsc the first day & seed of thatl species was
gbsarvyed to ygurminate, Wu have chosan to uwse Lhis
seasure {(the mode) rather than another measure of
central tendancy because the data intrinsically

deviatet from the normal curve.

o il 0 B e




Table 1. Plants that had tne highesl dalily ge
rate on the first or second day of the trial a

tesperature of 19°c.

DAY QF
SFECIES mGDAL
eERRIRATION GE
Medicago polymorphas (Kass,) 1
Plantago albicang 1 82
Hedysarum spinosfssiayn z
Kedicago 1talica 2
Argyrolabiua uniflaorum 2
Atriplex glauca P4

KA1L1=35

raingtian

it & mean

DAT OF
FIRST
EMINATIGH

L

l
l
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Table 4. Plants that had the highest dally geraination

rate on the third day of the trial 2t & aean

tesperature of 19°c.

DAY OF OAY OF
SPECIES RODAL FIARST
GERRINATION GERNIRATION
........ PR S
Atripler canescens (HM-1533) 3 1
Hedysarum carnosun 3 1
Ayena sativa ] .
Agropyron interzedium k| 2
Medicago cillaris 3 2
Madicago truncatula 3 Fd
Medicage polymorpha (Kair.) ] 2
Atriplex canescens 3 3
Atriplex semsibacata 3 k]
Brosus mollls 3 3
.Lu1iun rigiduas 3 ]
Stipa lagascae 3 3
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Table 5.  Plsats that had the highest daily geraination
rata on the foyrth and fifth days of the trial at &

asan temparature of 19°c.

DAY OF DAY OF

SPECIES RODAL FIRST
GERAMINATION GERMIRATION

Kedicage Tittaralis ] 1
Kedysarua ccronariuym 4 4
Eragraostis tricoides 4 [}
Agropyren desertorunm 4 3 5 )
Atriples halimus 5 k|

Agropyron elongatus ! |

XAL11I-27
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Table 6. Plants that had the highest dally qger sination
rate an the sizth day or greater of the trial at a mean

tempersture of 19°¢c.

DAY OF DAY OF

SPECIES MODAL FIRST
GERMINATION GERMIMATION

Atriplex lentifaorais 6 3
Canchrus cillaris 6 4
Dactylis qglomerata “"Berber” & 4
Dactylis ylomeratsa (Hajeb) L (]
Pactylis glamerata (Gafsa) 6 6
Agropyron cristatum 7 4
Agropyron siberfcum / i
Dactylis glomerata "Pal." 7 4
Orvzopsis eiliacea (M'Satd) 1d 7
Yicia =onantha 16 ]

Atriplez amnicola 16 7




we find that many of the =osi promising plants for

revagetation of rangelands sand sbandoned croplands are
found in the upper Ralf of thés Yfst. From field
trials it has been deterained that the annual grasses

£E1iun rigidus and Bromus 2z011is have the broascest

adaptability end that thae perrennial Stipa lagascas

also has been successful generally across tast sites in

Cantral Tunista., Oryzopsis mitiacea ard Dactylis

glomerata have done well on the relatively coel moist
sites. Of the legumes, both the Medics and Lhe
Medysaruss are generally adapted but Recicago

polyaorpha and Hedysarum spinosissimus do the Dest on

the drier sites.

Also near the top of the 1ist 13 Plantago
slbtcany, a comsan plamt Chroughout Central Tunisia.
This plant 1s a perennial that spreacs from seed or
-vegetatively Dy sprouting from the roots.

It 13 interesting that one of the slcwest plants

tested, Yicia monantha Is founc generally throughoutl

Centrz) Tunistia although not &3 wbiguitously as

Plantago alhicans. This species has & very large teed

(there are about 25,000 per kilogras). This could mesn
that although It germinates nore slowly than the
tompeting vegetation It has seed reserves enough for
the seedling to overcome the disadvantage. Asmong the

tpecias tested, shrubs were generally slower to

gerninate than were local forbs and annual grasies.

i ——— T
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Je realize that Lthere are =any factors thatl
contribute to success or failure of a seeding Dut it
appears that saeds that germinate more rapialy
generally have an advantage over the slower species in
our area.

Ls we mantioned befors the pattern of germination
{s also important. We platted the germination rates
standardized Dy cansidering only thaie seeds thatl
germinated during the trial (which meani we ignored
hard seeds and seeds thal were dedd).

Figure 2 shows Lhe pattern for Lolium rigidum,

seeds of this plant germinate gquickly and completely.
By the sizth day almast 411 the seeds had germinated.

The vetch Vicia wmonanths (Fig. 1} Dby contrast 1s much

s lower and auch =more variaple., e classified species
into three groups == broad, intermediate and narrow in
_their range of germination times. Table ) shows this
breakdown.

It seemas reasonable to assume that this
variability in gerainaticn response i3 the plant’s
{nsurance against having all its sesed germinate 4t ONE
tiae causing it to run the risk of dying froa
dessication, Shert-tera vyarfability as well as *hard
seed” which resists gernination over long periods
becomes increasingly fmportant as the vartiability of

precipitation increases. Even though we could not

mgasure “herd swed® with this gsperiment we know that

+f
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the aecics and the swaetvetchs [Hedysarum spp.| de

produce a sigaificant percentage of hard seec. As

range managers we would 1ike to "hedge cur bet™ by
planting teeds that have a good probability of
carryover 1f we ¢o not have a gocd ratnfall year. We

obsarved this with a seeding aof hedysarus carnasum iIn

‘the fall of 1923). It 414 not germinate appeciably Inat
fall; however, the following year this area had & good
stand and very good groduclion,
Our managesent stralegy should be in Central
Tunfsfa to "charge® the so0il wilh seeds of Deneficial
annual or biennial plants that will geratnete over 2
I period of years. This increases the probability af
teeding tuccess and stand maintenance which translated
to an isprovesent in the return ¢n investaent dollars.
I This project is helping to develop & range seed
Andustry ta Yunisia, It {s therefore important Lo know
which species of plants produce a high praportien &°

viable seed and what types cf seeds maintatn viagility.

Through this experiment we found that some species
Cttatined from native collections Kad good germination

Fates., These included Ethree grassas:

o i

Lolius rigidus (86%]

Stipe lagascae (761}

i

i s

Gryzapsis miliac~a {one acession cnly) (641)
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Siz forbs had good germinalion rates:

Hedysarum carnosum (563

Hedvsarum sginostssinum {88%)

Plantaco albicens (1003

Medicago polymarpha {€1%)

Medicagn c¢iltaris (50%)

R ' vicia monantha (5b61)

The shrubs Atriples glauca (90%) and Atriplex hillaus

; (72%) had germination rates that we belleve are

: acceptable.

ﬁJ After one year of storage under ambient
teaperatures, seeds with the highest germination rates

weEre:

Loelium rigidua

Hedysarum soinosissimun

Hedysarum carnosun

Plantaqgo albicans

1 redicann palymarpha

.% Medicago ciliaris ]

Yicis sonantha

: Ye bolfeve that the species just mentioned have &
high potential for development in Central Tunisia and

j we are currently in the process of expanding the seed

supplies of these plants.

o
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