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Growth Responses of Several Tree Species to Flooding Stress

oZtilfikar, Hal ide Candan . Sakamoto, Keiji (Okayama

Technology) and Yoshikawa,

lntroductiıın'Ihc rclutionship betıveeıı watcr aııd plant
productivitı, is extreınely coıırplcx. Plants exiıibit broad
rangc ofadaptatİoııs to citlrcr csccsses or dcficits olrıater.
Watcr cxccsses srıclr as t)ooding has citbcts on survival
and grorvth ol plants. Adaptation capacity of plants to
tlooding varies grcatlv aınong plant specİes.

Recentlr,, rvet sitc plaııting comes into vierv more
ırcccssarily becatıse ol tlıc predicted global rvanning and
sea lcvcl rise. erosioır coııtrol arorırd water resources aı,ıd

daın sites. Additionallr,, ıırcrease oi common interest in
laııdscaping along water-zoıic areas lbr recreatioıı
purposcs is also aır iıııportant ibctor tbr rvet site plantiııg.
This reveals the ııecessity oinıore data on trec responses to
l)oodiııg stress.

-fl-ıe present studv reports the grorı4h responses and
rcsistant of saplinıs ol,,1lııııs lı i r.çıııtı Trııcz., Popıılus alba
|,. ııııd 'l'cı.rodiıını disticlııını L. tree spccics to iloodİng
strcss during the ırorı,iııg seasoı.ı.

lllatcrial anıi lllethods
Sapliııgs oI' ..l. hirsıııa ( j3 cın - 94 cın in hcight),

l',ulho (8ı\.5 cın - l32 cnı in heiglıt) aııcl'I'. di.sıiclnım (48
cııı - 7() cın iıı l,ıciıht) rvere uscd tbr tlre cxperimcnt.
'l'rvcntv-tiıtır saplings of cacl-ı species rvcrc transplaııtcd
into plastic pols in April l999. Iixperimcııt rvas conductcd
in thc grccn lrousc coııditioıı aııd thc saplings ıvcrc
cxposcd to thc llooding strcss iıı tlic plastıc coırtainers
ırith ditlcrcııt rratcr leı,cls. 'I-hc sapliııgs ol'cacIı specics
ııcrc dividcd into tbur groups as tbllorvs;
l. Six saplings rvcre uııtlooded during the experiment

1I Jl:). 
'I'hcsc saplings §,ere watered cvery day or every

trvo days.
2. Six saplings rı,ere ilooded to the soil surt'ace with

stagnant rrater İn a plastİc contaİner (F6).
3. Six saplings ş,ere i]ooded to üe heiglıt of 20 cnr

above üe soil surt'ace with stagnant rvater ([zo).

1. Six saplings rı,ere llooded to the soil surl'ace witl,ı
air-iıivolved rvatcr in a plastic container (Fş).
Heiglıts. diameters, leaf numbers and branch lengths

\\,ere meastıred durirıg the experiıııent. 'I'he heights, and
stem base diameters at the height ol3 cm aııd 20 cın above
soil surface were measured lbr all the saplings before
flooding treatment in April 1999. They were remeasured
in September and December 1999. The l_engü of all
braııches of each sapling was measured once every two
weeks tiom April to September 1999. 'Ihe nıunber of
leaves ofsaplings rvas counted once every two rveeks liom
April to September 1999.

Results and Discussion
A11 the saplings ol P.alba and T. disticlııın survived

but tİve saplİn_es of A. hirsııta were dead under the
ilooding conditions. Four saplings ofA. hirsuta, wcre dead
ıvitlıin 3 ıveeks atler beginıing of the experiment. Threc ol
tlıeın ıvere İn üe treatment group oİFo, and the oÜcr oııe
rvas İn the treatment group of Fnir. One other z{. lıiı,.sııta
sapling uas dead on the 5r rveek oithe experiınent in the
F26 treatment gıoup.

Flooding induced reduction in height grorıth in all
trcatıılent groups ol the l . hirsuta saplings. ()n the othcr

University, Graduate School of Natural Science and
Ken (0kayama Un i vers i ty, Facu l ty of Agr i cu l ture)

hand, in lhc I'.alba ıııııJ'I'. disticlııızı sapliııgs, thcrc rvere
no signilicaııt dil]ercnccs bctrvccıı trcatrı,ıcııl groups aııd
control group.

Flooding causcd reduction in diaıııetcr iııcrenıcnt at 3
cm hcİght İn thc Fo aırd I;:o treatıncırts grotıps ol'thc .4.

hirsuttı saplings aııd I;'ıo treatnrcnt urotıp ol l). olba
saplings. ()n the otlıer hand, diaıncter iııcrcırıeııt at 3 cnr
height rvas grcater tbr '|. di.sticlııını saplings İn thc llooded
saplings than uııilooded saplings, alülroı.ıgh the diti'erence
rvas signiiicant onlı,l-zo treatıneılt groııl,ı. /'.rılörı aııd Z
di.sliclnını saplings e\hibitcd ııo trcutıncııt diticrcııces in
dianıetcr iııcreırrcııt at 20 cnı lıeight, btıt t]oodcd.]. l ı i rsuıa
saplings shorved signiticantly redııccd diaıııcter iırcreıırent
at 20 cm height. Iiatio ol diaıııeter incrcıııcııt at 20 cm
height to 3 cm hcighı rı,as signiljcaııılv lıiglı in Fln
treatıncnt group ol/'.rıl6a sapliırgs ıııd sigııiticaııtlv lorı,
tbr [;o treatnıeırt grotıp ol"l'. di.sıicJııııı sal-ılİııgs (l;ig, l). It

rvas obscrvcd tiıat rvater lcvcl allcctcd lhc ııio4ıhological
cliaraotcristics ol stcnıs in tlıc l)ooding coııdıtioııs. It rvas

thought thal hvperıroplıicd lenticels rvcrc dcvclopcd on
sııbnıcrgcd parts ol'stcnıs and bark tlıickcniııg \\,as

iııcreascd dııc ttı ıccclcratcd prolilcratioıı ol' plılocnı
parcnclıynıa cclls and largc aıırounts ol-iııtcrccllıılıır spaı:c
iıı phlocııı,

I"looding sigııiiicaııtlv iııhibited brıııcIı lcııgth
iırcrcıırcııt ol ..l. lıir.sıılcı, I',alba aııd'l'. di.sıic,lııını suplings
in thc all trcatnıcnt rıroups coıııpariııüi to tlıc coııtrol uroup.
Dccrcasc in braııch lcııgth İncrcıncııl \\iıs grcalcı ııı .-l.

h i rsu ttı aııtl, l'. a l b u saplings ||ıaıı'l'. l i.s ı i c, lı ıııi siı pl i ııgs.
Enıcrgcd leavcs bctbrc trcatıııcııt cxhibitcd no

signitıcant ditlcrencc iıı lcaves shcddiııg bctııccn
treatıneııt groııps and control grotılı in all trcc spccics. On
thc otlrcr hand, thc ııtııııbcr ol'cıııcrgiııg lcavcs aller
treatıncnts rvas signilİcantlv lorv İn trcatıılcııt groups rr,hen
conrlıariırg to tlie control group. Dilterencc was lıighcr in
A. h i rs u l a saplings llıaıı P. a l b a aı,ıd'I'. d i.s ı i c, l ı ııaı salıl ings.
The dccrcasc iıı thc total ıiumbcr ol'lcavcs rvas probablv
due to early leaf shedding and inhibition or dclav ot'neıı,
1eating.
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