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INTRODUCTION

During plant evolution, different mechanisrhs
enabling plants to survive drought have been se-
lected ; not all of them fully màintain the plant
p.roductive processes (T u r ri e r, 1979) For piants
living.in.natural ecosystems, survivaI of.drought
is..probably more important than high produéti-
vity, whereas in agricultural systeÉs,'maximi-
zation of produclivity is of paramount importan-
g.e (T_u r n e r, l98l). It is cbnceivable, therefore,
that. du.ring selection-by plant breeding for high
productivity, some drought resistancé charal-
ters have been inadvertently lost and that current
breeding programs to inrpiove drought resistan-
ce of cultivated sunflower (Helianîhus annuusIr) plant may benefit from an infusion of germ-
plasm from wild surrflower species.

Water stress is one of the most widespread
environmental variable,; affecting plant gr-owth.
Water stress performance is expiessed-as the
sum of many parts of the plant îrom whole or-
g1t1s t9 the fine structuie of the cytoplasm
(-St"yter, 19-62; Hsiao et al., fSZOy.
Measurement of leaf water potential characté-
ristic-s integrates a wide arrày of water stress
avoidance and tolerance mechànisms. Examina-
tion.of plant'turgor response is especially ap-
pearrng Decause maintenance of turgor integra-
tes both water supply and water i-oss meËha-
nisms of the plant.

The wild sunflower species sermDlasm con-
tains considerable gengtlc varlàbitity for many
agronomic and ohysiological chàracteristici(Rogers et al., 1982; ThomDson et
a1.., .19.81). ^.Identification of physiologically
adapted sunflower plant germplâsrir for roten-
tial water stress tolerancé is 'necessary to in-
crease sunflower productign under variâble en-
vironmental conditions. Very little information
exists concerning the water r'elation characteris-
tics of the perennial wild sunflower speci:s and

the potential they may have to improve stress
tolerance in cultivated sunflower.

The present study was.initiated to determine if
leaf water characteristics (leaf water potential,
osmotic potential, and turgor pressure fotential)differ arnong several difJereht wild 'perenniai
sunflower species (flelianthus spp.) under op-
timum growing conditions of full irrigation to
provide baseline data for future studie-s.

MATERIALS AND METHODS

A perennial sunflower species nurserv was es-
ta:rlished from 1979-1984 at Bushlanâ, Texas.
The nursery was fertilized with 56 kg N ha-r in
the soring of each year. Plots were Iurrow irri-
gated.as.needed to maintain maximum plant
growth..The commercial hvhrid 8g4 was plânted
to coincide with the perennial's phenology. The
28 pcrennial and oné annual spècies ex?mined
in the present study are listed in Tabte I.

The experiment was conducted during the surn-
mer of l986.It had a completely ràndomized
design with plots 1.5 by 7.5 m. Thiee replicarej
per species were used. Each replicâte cônsisted
of two randomly selected fully-expanded upper
leaves from .diiferent plants. Ea'ch plot 'was
:'ampled at three differènt growth stages : ve-
;;etative, flowering and post-flowering.'

Since the wild species are branched-and mul-
l.iheaded and have variable periods of develop-
ment and flowering, deflnitions oi maturiiy
s-tqges are not exacfly the same as for cultiva'-
ted sunflower. Also, not all species were at the
same stage. of maturity at oné time. An attempt
was made to remove maturity differences by dè-
fjnj.ng .maturity stages and sampling by ihese
delrned.stages and not py set dates. The vege-
tative stage was defined as the stase when îo
buds were visible in the plot. Clusteis of leaves
were visible, but no buds had been formed. This
stage is equivalent to a late V-stage of cultiva-
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' Table I

Sunflow.er species examined lor water relations
characteristics

the sample dates and'sampling period (1.300-

-l 500 
-hours) 

were taken adjacent to the ex-
perimental îield (Table 2).' The leaf watèr potential components that
\ilere measured were leaf water potential (rp'),
osmotic potential ($"), and turgor pressure
potential- ({,"). All measurements were made
ôn clear dâvi between I 300 and I 500 hours on
randomly selected plants. Samples for $.
measurements were taken from the center por-
tion on one side of the leaf mid vein of fully de-
veloped upper leaves of the central branches be-
low the terminal node.

The rp. measurements were made using ran-
domly assigned leafcutter psychrometers (0.24
cm2 leaf disc). The psychrorneters were trans-
ported in an iôe chest-to the laboratory-immedia-
telv after all samples were taken. They were
connected to a theimocouple psychrometer and
allowed to equilibrate in a water bath for
3 hours at 30'C prior to reading. A psychrometer
readout meter was used to measure the micro-
volt output of each psychrometer after a-5 second
delay aird l5 second-cooling period. These out-
puts-were converted to rp. from individual psy-
ôhrometer calibration against saturated KCI so-
lutions oft known molality. Periodic reading
showed that values stabilized within 3 hours-
Immediately after rp. measurements were ta-
ken. the psychrometers were frozen for 60 se-
conds in iiqirid nitrogen and stored for l2 hours
at 

-20"C, 
tÏawed atioom temperature for I hour

and then allowed to equilibratè in the water bath
(30"C) for 3 hours for rp, determinations. Tur-
gor pôtential (Qo) was calculated as the diffe-
rence between Q, and rP,.
' The psychromètric value after freezing and

thawing is an estimate of the combined osmo-
tic and matric potential components, r;;' and ç*.
Matric potentiâl becomes important on-ly at very
low relàtive water content (B o y e r, 1967) and
can be neglected. Measurements were not cor-
rectetl foi the dilution of symplastic solution
by apoplastic water.

* tndicates annual species; all others are perennial'

ted sunf lower as defined by S c.h n e i t e r
and Miller (1981). The flowering stage
was defined as S0%o of the heads in the popula-
tion in llower (anthesis). This is the equivallnt
of an R-5.5 stàge in cultivated sunflower. The
fruitins stase wàs defined as the physiological
maturiiy stàge, which is equivalent to the R-9
stase i; cultivated sunflower. Maturity diffe-
renëes resulted in samplings at four different
dates. These dates wer'e July l0 (DOY l9l)'
Ausust ll, (DOY 223), September l0 (DOY
253t), and October 8 (DOY 281). Leaf water -po-
teniial measurements were taken as'soon after
an irrigation as possible when plots wele dry
enouglito samplê (generally. 3-5 days).. ,Me-
teoroTogical data (windspeed, solar 

. 
radiation,

air tem-perature, and vapor pressure deficit) lor
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Toble 2

Environmental conditions (l 300-1 500 hours) on dates of
measurements of leaf water status of wild perennial

sunflower

Helianthus Pnmilis Nutt.
H. arizonesis R. Jackson

Il. laciniatus GraY

H. ciliaris DC.
.H. mollis Lamb
,H. occidentalls ssP.

Ridd
H. occidentalis ssP. Plan
(T&G) Heiser

H. diuaricatus L.

H. hirsutus RaÏ
H. eggertii Smatl
H. decapetalus L.

H. strumosus L.

H: tuberosus L.

H. rigidus ssP. rigidus (Cass.)

Desf .

H. X laetiTlorus Pers.

H. giganteus L.

H. grosseserralus Martens
H. nuttallii ssP. nuttallii T

H. .mtiximiliani Schrader

H. salicifolius Dietr.
H. californicus DC.
H. microceqhalzs T&G

H. glaucophgllas Smith

H. taeaigatus T&G

H. smithii Heiser

Il. angustilolius L.

H. simulans Watson

H. silphioides Nutt.

H. annuus L*.

'Vild sunfloaer
Dwarfish

exas Blueweed
Soit
Western

Branching Western

Divergent Sunflower
Rough
Eggert's

Jerusalem artichoke

stiff

Nuttall's
Maximillian
Willow-Leaf

Snnall-Headed

White-LeaT

Smooth
Smith's
Narrôw
Imitative

Commercial Sunflower
Hybrid 894

Measurement date
'(calendar date)

Windspeed
(m/s)

Solar
radiation
KJ/m2/ht\

Air tem-
perature

("c)

Vapor
pressure

deficit (kPa

Iuly l0
(lel)

August I I
(223)

September l0
(253)

October 8
(281)

5.9

5.1

7.9

2.4

3 034

3 155

2 7t9

2 566

30

27

28

22

2.9

2.0

1.9

1.7



Data were analysed by analysis of variance,
ano means were compared using the least sis_hificant difference (LSD) test a-t ttà O.ôS piË
bability level.

RESULTS AND DISCUSSION

Analysis oJ variance indicated that there were
significant differences at the 0.05 level of pro-
bability for all letif water measurements between
the three stages ol maturity and among the spe-
cies but not betweerr repliiates and sq"bsamples
within replicates. Environmental conditionj on
the days that leaf water measurements were ta-
ken are shown in Table 2. I

Leaf water potential

The rp. of the perennial wild sunflo-", 1uu"-
raged across all species) at the vegetative stage
was higher than the cultivated annual sunflo-
wer, -1.17 MPa and -1.42 MPa, respectively.
Individua_! wild_ 3pecies varied from a high ôf

-A.24 MPa in H. àngustif olius to a low of IZ.OZ
MPa in H. diuaricafzs. About half of the peren-
nial species had significantly different rp. than
the cultivated hibrid (Table 3). Several species
of the series Corona-solis, such as H.hirsutus, H.
tuberosus, fI. grosseserratus, and H. nuttaltii
ssp. nuttallii, had low rp, (Table J). One inte-
resting observation about these species is that
in their natural habitat, they genèrally require
a very moist soil to survive and have a high
water requirements ; sôme grow in or near sta"n-ding water Sobrado ànd Turner (lg83
a) ind.icated that H. nuttallii ssp. nuttaltii had
a predawn rlr. of -0.3 Mpa af the vegetative
stage of.gro^wth under irrigation. Perenn-ial spe-
cies in the Ciliares series usuallv grow in môre
arid âreas, and they had highe-r rp,. These
species include H. arizonesis, H. Iaciniatus, and
4. ciliaris (Table 3). Previous reports of rp, in
H.ciliaris aresivenbvBlache-t and Gelf i
(1980). They ràported predawn r|l. of -1.0 MPa
and midday rp. of -1.2 MPa.

At the flowering stage of maturity, the ave-
rage rp. was slightly lower than at the vegeta-
tive stage. Fifteen of the 28 perennial species hadtll, that were sisnificantly different from the
cultivated hytrid-(Tabll. :i). The rp. averaged
from -0.27 MPa for H. angustifolius to -I3AMPa for H. dioaricafas. All species in the Coro-
na-solis series except H. califôrnicus and H. ma-
ximiliani were not significantly different from
the cultivated hybrid in ,p..

Leaf water potential averaged the.lowest
(-1.44 MPa) across all species at the fruiting
stage of maturity (Table 3). This was very si-
milar to the cultivated hybrid (-1.37 Mpa). Ten
of the 28 perennial species had significanily diffe-
rent Q, than the cultivated hvbrid. Itelianthus
angustifoli,u.s had the highest 'i,. (-f .2T Mpa)
at thii stage, and H. dioaricatus had ;he lowesL
level (-2.40 MPa). Kirkham et al. (198b)
indicated that the seasonal average rp, of a
nonstressed cultivated sunflower crop ilas 

-1.61

MPa. In the present study, the seasonal averagetl. of the cultivated sunflower was -1.50 MPà.
The wild perennial sunflower rp. averaged -1 .24
MPa, with considerable variation àbout the
mean, depending on the species.

In cultivated Ëunflower'and wild annual pra-
irie sunf lower (Helianthus petiolarisl, there
exists a relationship between stomatal conduc-
tance and midday e, (Sobrado and Tur-
n e r, 1983 b). They found that stomatal conduc-
tance decreased almost linearlv bv 8 to g mm s-r
MPa-' from 0.5 MPa to -2.Ô tvtpa. At ç, be-
low -2.0 MPa, the change in conductance was
negligible. Implications of these findings would
be that the perennial species with low ç, may
maintain lower leaf conductance. In the present
study, leaf conductance was not measured, so it
is only conjecture at this point if that is what is
happening in the perennial species. Data will
need to be collected as the perennial species
undergo moisture stress to bètter assesô this
relationship.

Leaf osmotic potential

There is a strong interest in the importance of
a decrease in rp" on osmotic adiustment as an
adaptive mechanism to water stress (K r a m e r,
1980). The average rp" of the perennial species
was -1.25 MPa at the vegetative stage of ma-
turity. The cultivated sunflower had an average
,rP, of -1.64 MPa. Helianthus simulans had The
highest Q" (-0.65 MPa), while H. diuaricatus
had the lowest (-1.74 MPa) (Table 3). Sixteen
of the 28 perennial species had significantly dif-
terent rp" lrom the cultivated sunflower.

By the flowering stage, average rp" of the pe-
rennial species had decreased to -1.39 MPa,
while the cultivated sunf lower decreased to

-1.87 MPa. Helianthus diuaricatus had the lo-
west rp, (-1.93 MPa), while H. simulans had
the highest (-0.72 MPa) (Table 3). Eighteen of
the 28 perennial species had significantly diffe-
rent rp, than the cultivated sunflower.

Leaf osmotic potentials were at their lowest
level at the fruiting stage of maturity for the pe-
rennial species (- 1.55 MPa) . The cultivated sun-
flower rpl increased slightly to -1.80 MPa. He-
Iianthus angustifolius had the highest U" (-0.93
MPa), while H. hirsutus had the lowest (-2.07
MPa) (Table 3). Nine of the 28 wild perennial
species had significantly different rp" fqom the
cultivated sunflower. In the present study, the
average rp, for the fully irrigated cultivated sun-
flower was -1.76 MPa. This is slightly lower
than reported by Kir kh am et al. (1985) for
nonstresded cultivated sunflower (-1.49 MPa).
Wild perennial sunflower species appear to be
adjusting osmotically under full irrigation con-
ditions, with a general decrease in r|l" as the
species mature. Osmotic adjustment is conside-
red a beneficial drought resistance character
(T u r ne r, 1979), allowing stomata to remain
open at lower leaf water potentials and allo-
wing root growth to continue as water deficits
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Table ,ll

perennial wild sunflower species and commercial hybrid 894 ledf water potential-(r}e)'-osmotic polgntial (Q")' and turgor
pil;uttpotential (rlo) for'plants at three dilferenf stages ot maturity grown under irrigation'in 1986

MPa
Series Pantil/ an<l Oiliuras

-0.98
-1.08-._0.80

-0.46

- l.l9
-2.07
- 1.53

-1.41
- 1.40

- 1.46

- l.5l

-1.37
- 1.61

- 1.63

-0.99:1.27

-0.58

-1.12
-1.53
- 1.26

-1.05

-t.37
-1.74-
-1.67
-1.36
- 1.38

- l.l5
-t.32
-1.17
-1.59
- 1.55

-1.t7
- 1.64

-1.05

- l.l8
- 1.06

-1.26
-o.77

- 1.48

-1.20
- l.l8
-t.29

1.06

-0.77
-0.65

-1.25
0;34

16.6

0.14
0.45
0.46
0.59

0. l5
0.61
0.52
0.6ti

-0.87:1.46

- t.50
._0.81

-1.44
-1.63
-1.50
-1.82

- l.3l

- 1.62

-1.60
-1.39

0.44
0.16
0. l0
0.58

0.28

-0.39
-0.130.28

0.15

-0.19
-o.24
-0.100.07

-0.16
-0.44
-0.102.28

I

- l .09 l-t.24
-l.oe l-1.70
-0.88 I - 1.40

-0.51 l-r.rz
'Scries Corona-solis

0.18

-0.330.14

-0.05
-0.02
-0.31
-0.19
-0.20
-0.02
-0.080.18

o.37
0.47

-t.32
-2.30
-1.70
-1.56
-1.56
- 1.62

- 1.68

-1.53
- 1.80

-1.82
-1.10
-1.41
-0.65

-1.52
- 1.93

-1.85
- l.5l

-1.54
-t.27
-r.47
-1.32
-1.77
-1.73
-1.30
-1.82
-t.17

-1.31
- l.l8
-1.40
-0.85

0.20

-0.37
0.15

-0.05
-0.02
-0.3t
-0.21
-0.21
-0.03
-0.09
-0.20
-0.41
-0.52

-1.33
-2.40
-2.20
-1.23
-1.37
- 1.66

- 1.91

-1.77
-1.97
- 1.66

-1.77
-1.85
-0.80

- l.6l

-2.01
-2.07
-1.51
-t.52
-1.47
-1.67
-1.67
-2.04
- 1.50

- 1.33

-1.75
- 1.08

Scries Microcephulii

-0.99
-0.73
- l.l2
-0.70

- 1.09

-0.76
-0.83
- l.l3
-0.47

-o.24
-0.78

-1.07
0.42

26.1

0.l9
0.33
0.14
0.07

- r.03

-0.81
-1.24
-0.78

0.28
0.37
0. l6
0.07

-1.71
- 1.58

- 1.59

-1.37

1.64

-1.53
-1.22
-1.75
- 1.60

o.27

-0.050.09

-0.45

0.13
0.28
0.29

-0.060.83

:t.22 
I - 1.64

:0.85 l-l.33
-0.e2 l-1.31
-r.26 l- 1.44

-0.58 l- l .20

Series .4nga.s

-0.27 l-0.86
-0.87 I-o.72

I

-r.re l-t.3e
o.s4 | o.sa
27.3 lro.z

0.39
0.44
0.35
0.16
0.59

'0.53

-0.13
0.18

0.09
29.6

Secies Alrorubenles

Commercial hybrid 894

0.42
0.48
0.39
0. l8
0.62

lifolii
I o.ss
l-o.ts
I

| 0.20

I ,îî'

-1.51
-t.25
-0.93
- l.8l

-o.77

-0.27
-0.68

-1.44
0.49

2t.o

-0.93
-0.18

- 1.55

0.38
14.9

0.1l

0.20
31.8

0.66
0.50

+ Intrageneric classification lollows Schilling and
lleiser. l98l

develop (Turner and Jones, 1980). W9
see considerable variation in rp, in the perenni-
al species. How the perenniàl species adjust their
rp, as'they undergo water stress will have to
be studied further in future studies.

Leal pressure (turgor) potential
It is generally agreed that water movement is

controliêd by the water potential and cell en-
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largement by the turgor or pressure_. Now there
is increasing interest in the possibility that re-
duced turgoi is the factor directly affecting me-
tabolic processes in stressed plants (K r a m e r,
1980). In the vegetative stage of growth, the
average rD" of the perennial species was 0.18
MPa,-conifared to O.ZZ tvlpd for the cultivated
sunflower. Twenty-one of the 28 perennial spe-

pumilus
arizonesis
laciniatus
ciliaris

mollis
diaaricatus
hirsutus
eggertii
decapetalus
strumosus
luberosus
giganteus
grosseserratus
nuttallii ssp. nuttallii'
maximiliani
salicifolius
californicus

microcephalus
glaucophgllus
laeaigatus
smithii

occidentalis ssp. occidentalis
occidentalis ssp. .plantagine us
rigidus ssp. subrhomoboideus
\ laetiflorus
silphioides

angustif olius
sirnulans

Means (overall)

L.S.D. (0.05) (overall)
CV (%\ (overal)



cies.had Vo-significanily different from the cul_
rtvarecl sunilower (Table 3). Leaf turgor Dres_sure varied from a high of O.'Sg tvtpa itt Ê. ciiiais
1nd^4, silphioides t6 a low in n. aiaa;;;;i;;(-.0.,æ Mpa). It is interesting that H. ,iliàÀi
3n9.4 sitphîoides had a trigtLpoliiivË{," becauiein their natural habitats, tïey- grow d'd;i-;;ii;
and are. subjected to periôds ,jf Tu1ô.-"trur"r. Un_
lfl lllgu.ted conditions, the root systems ofrnese species may allow them to extraét adeoua_re water lrom soil and maintain a high posiiive
,|,o.^I!^" lgyest rpo was found in H. Aiaàricàiu;
.(;Q.33 MPa). This species grows in drv open
l:ll1"l' (Bp ge r s .èt at.,-rbôiy."Ùi,i "ir'ï
specles malntains such a negative rfr" undér irri_gation ig not known. Severàl speciô5 in the ôo_rona-solis series maintained a' negative ù^ atthe vegetative stage of growth (Taïe a) 3u"f,
specres_ as Ii. strumosus, H.-tu_ber.osus, H. gigan_
t lyf i,H; S !,9 : : e s e r r at us gnd H . n ut t a[tii sslp,.-n,_ttauti rn.their natur.al habitat require high te_vels of soil water. (i.e. some gro* in ,tàîàirgwater). .The.fully irrigated conTitions ot rne ex_pen_ment, which are adequate for the cultivated
sunf lower, -may not have been adequate for tËéoemands ol these perennial wild species. Nine ofïne zu,perennial s-pecies had nega-tive U^ at the
vegetatlve slag-e of growth. These peren-riial soe_
cres were not able to osmotically ailiust to main_
lgtn u positive $p, €v€n under'iirl'ga1ed .on.ii_
ttons.
. Leaf turgol pressure potential at the flower_tng srag_e-had increased slighily in the perennial
species 0.20 Mpa and decreËseti in tbecïltivâted
sunflower to 0.lS Mpa. Twentv_"""6i ih" ZA oË_rennial species had significahilv àiii.*"f i"-compared to the cultivatld sunflower. ftre sariË9.species that had negative lp, ài ihô vegetative
glag.e h_ad negative, ùq "t .tËé. ttowerinf stage.
H e I ia n t h u s d i a a r i c a.t,u's'h a d the l.owgsi g r"1 

_0."g7
Lnlu), rvhile H. citiaris had the trtgËést 1O.OO
{lqt. It appears.that.as some of thT pereÈnial
:pecre.s .mature, they do not change thêir rl", at
reast ln the above mentioned species, to mairifaina positive rpo.

At the.Jruïting stage of maturity of perennial
qpegçg, _rne average rpo reached its lowest level(Q.ll MPa). The dultiiated sunfiô;è; ir;,i ;,p;of 0.43 MPa. This oscillation il tË rlr" of culti._
ygled. sunflower is similar to that ràôorted bv
51,'I-!_l m pt gt..(lgg5). flineie_ôn ôi"28 bË;1nrat spectes had significallly different go from
the.cuitivated sunft6wer. Eleien of ttË-ze ié;;;:nial .species had negative rp". Ninô oi tti" p"_

I:_qlt:l r_p,"cj9s.lfrat had negàfivu ,po uiitË;"F_
llL,Tî,,â"i,"i',t'?r*,,'"',1fl,î.'r",1"u,i.îllr:,'lltif, g

l1Tb:l or perennial species with negative rpp
may. have resutts because the plants-were se-nescing and no.longer required â poritiue turgïrpressure for cell siowth.'
__ln_ a gl.q1{oqse study, Sobrado andI u.rn e r (1983 b) indica-ted that H. annuus
{cultivated ) an d //.' p.e!!o r aiii isi'.' t àUài ( annual
l_.",t..t",,runrj9w9r) differ in their ability to os_motlcauy adjust to water deficits. They suggest
that some of the observed. osmotic adiustement
may have resulted from a decrease in cell size

while solute amounts constant. In contrast, a fieldexperiment of Sobrado anA f urner(1983.a).concluded that there *ài f.ittf" Aiif"_rence in tissuê.watirrelations (elasti;ity, ;;;_plastic water content, retàlivé-wiiei càntent atzero turgor, and osmotic potential at-zero tur-gor) bgty.gen witd (H. petiotaris i"i-foUo, iian,. nuttalau ssp. nuttallii) and cultivated sun_Irower 9l,fiteplants undergostress. Mo ri zetet 
. 
al. ( 1984)- evaluated aî i"i.isp"ôifiô tryUridbetween cultivated unnuâl n.--à;;ï;'; and H.argoplgl,l,us. They concluded that piant of thé

:is,?lryy? : lvRe i l a nts wi I t;d m;;e'iàiii a r v "" 
aar nlgner teat water potential than the iultiïatedannuus.type. Further studies will be needed fulivassess tne osmotic adjustment and resulting tur"_gor. influence on celi growth,-riré,- uîA solute

lglj^"_nt_,"r the perenniâl ,peciei u,iaËilo planiwater stress.

CONCLUSIONS

. The.present study -indicates that there is con_siderabte variability. f;ii;;Ë;iËi rËiation crra_racteristics amongihe wild p"rËi,ïiâf rpecies. Ingeneral rlr, and ù, of ttre p'eiànnià'i'Jpe"ies ae_creased as the plàiits matuiea.'1;;;"i pressureincreased until ihe.flowe-ring stagËBi tn" matu_rity, then decreased. In the iuttivâieà'sunifoulài,tD., V, and rD^ decreased untit ,thè 
-fl;il;;;;

stage, then inciêased.at the fiuiflng-Jtug". rorn"perennial species marntarn a negative îr, "ï;;1r1dq. irrig.âtion. It is conceivable that as these

.ùti:tiÈiT'ii::I"f H"lvJ"wîlir'":i!:3'*i:lX$àJS;
that there may be htile pJËn1tâi'i"r -lirproving
the drought resistance ôf cultivateà sunflowerusing. these perennial species UrsËa on teai wà_ter relations, this shoulâ 

";i, "f;;rJË, prectudetf9 Rossibility that oth; Ë;eînlài'Jpicies witrr
:lt. drougÉt resistance' .t"âiâîtlri such asdeep roots or raoid root develop.eniâftui iuiamay be avaitablê tn some ôi fÈË'i;;;pôtic witdperennial sunflowers. In the p*;;i';trdv,'tÈ;perenniat species wer_e not stiraiéa-às tËi il:d,".g.o stres3; this will uè ttè-..,î1"Ëi.ii'ii,tii."
studies.
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RELATIONS PLANTE _ EAU CHEZ LES ESPÈCES
saiîv-ÂôÈs.VrvÀces DE roqRNEsoL EN REGIME

IRRIGUE

Résumé

En ce qui concerne les caractères des relations plante-eau
il existe iine considérable variabilité chez les espèces. sau-

ï"sèi viuace" de tournesot. En général, le potentiel hydrique

du-feuillage et le potentiel d'osmose des espèces ont olmlnue

à mesure-que la plante atteignait la maturitê' La -presslon
de la turgêscence augmente'iusqu'à la ph.ase. de floraison
;i di-i;;Ë;û. 1".4-cn"" le'tournesol ôultivé, le.potentiel
t'VAiiqi," dJ feuillage, le potentiel d'osmose et.le Potentiel de

ta pression de turgescenèe ont dim.inué jusql'à ll-l!-'^',t-Yt
e'"rut+grgr*ts'.tln.'ts'$;n'"t'"'g'i""t"il,""t'"ot'ii?c%!1'Jlli
rcste nésative même en régime irrigué' Il est évident que

i;;";-E;s espèces sont so-umises à n'importe. quel stress'

elles' réduisenf d'avantage encore le potentiel..h.ydrlque oes

i""ïr*'. ôàti" 
"onitut"tio"n 

prouve que-les poss-ibilités d'amé-

ii";;t;;;.iJ;t" à ta sdheresse'des valiétés cultivees de

i;;;;t Ëi"nf a"t espèces vivaces, en t-enant 99-TqF ^d.^".:i"r,iii.iui ii,uitt" eau' sttitt ri'duites' ll ne laut p()urtarrt pas

;.ii;;l;;; la possibilité de trouver dans les formes sauvages

a" tàutn""oi de type xerophytique caractères de résistance

i-r"-tâ"ttàt"tse, fâr exemplé dès racines profondes ou un

développement rapide des racines apres la plule-

EVALUACION DE LAS RELACIONES- ÂGUA-PLANTA
ËË^e-sîÈtttis pnneNNns DE GIRASoL BAJo RIEGo

Resûmen

La oresente publicaciôn muestra que hay una variaciôn

"o*ia""iàuiô 
pJra caracteristicas de 

-relaciones hidricas en

i;-Ï;i; èntre' las especies silvestres perennes-' En -g.eneral
el pofenéial de aqua-en-la hoja y el.potencial-osmotrco oe

las esoecies perennes decrecitt ion lâ maduraciôn de las

"i""ià5. 
Il piè.ion a" turgencia se incrementô hasta el es-

i;à;-d; rrotï"mn v-.adu-raciôn, decreciô. entonces' En el

oiiasoi'cultivado, ei potencial de'aqua en la hoja' potencial

;;;;td:v ;i;i6n d'e turgencia di3minuveron hasta el es-

iiiîTïtï;ij;iôt; t;"td"es aumentaroh en el estado de'

iiuctiti"a"iOn. Allrinas especied D-erennes. mantienen una

;;;iôt de tursen'cia negativa, inôluso bajo riego' Ft q9n-

èebible que si éstas especies experimenta-ron cualquler. tlPo

de estréd. baiarian afin mâs el potencial de aqua en la noJa'

Mi*i;; estâ puea" sugerir riue lrqv poco.potencial para

-ulôi". la resi3tencia aÏa seqûia del-giras,ol cultivado' uti-
i;;à; ".t". 

Ë"iô"i"i pet"nnui en basi .a 
las relaciones hi-

itËiË-aË-iîn"it,-ôJto' no deberia, desde luego, exclqir -la

"àliririààa 
de qiri otra especie perenne co-q o!19s caracteris-

iiËlî'ï"-à"iitËnèi" " seluia, 'como prolûndidad o râpido
àî.à..offo."aicular despuê de la lluvia, puedan existir en-

tre las especies silvestres xerofitas de girasol'
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