
EFFECTS OF .\IH U IE:'lllC.\L POLLC,\NTS OF TJ IE LEAF 
OF S<HIE CULTlJHED PL.\NTS Sl·:r:.\/,E CEHJ�.\/,E L.. TIUTU.'U.\l 

.-\h'ST/\'C.'1 L., ZE.\ .,1.1rs L„ IN THE SA\"INEŞTI NEA;\IT 
INDT'STHli\L i\HE:\ 

(;EOH(il,TA FILll'l•::-.cu. TA\fAHA :'IIOT!l", C. T0:11,\ 

The in\'rstigations carriecl oul in lhe Si'i\•inr-:,ti-Neamţ industrial arca 
han� pointccl oul that the noxious act ion of thr air chl'mical polluants induced 
some morpho-strncturnl chang<'s in the leaf of cerictin cullurcd plants of a wide 
morphologiral and ccological variabilit.y such as: Srralc rrreale, Trilirwn aes
slivum and Zea mays. Gramineae family. 

The structure of the lamine was extensi\·ely studied, cspecially that 
of its fond and fndcr Yalue, by hoth Homanian and forcign research workers 
[:1, 7[ \\"(• ml'nlion that thcchangcs. adaptatiYe strnrturalfcaturs, determined 
by the environmcntal conditions or lhc alteralions induced hy the various 
<'11cmical polluants are discussccl lrnt in fcw treatiscs of morphoanatomy. 

The in,·estigated arei1 is or 2:)-;W km� in surface being situated lmgh
ways Uw. Bistriţa \'allcy ancl it. is charac1Prizrd hy 11w greai incrcasc ofterraces, 
as a resuit of alhJYia dcposition carricd frorn tlw mountain region of the Orien
tal Carpathians. Thc crust of the land cnnsists of alluvial soils placecl on thc 
rivcr mradu\\ and brown mcsohasic forcst. soii prcs<.'nt on thc t.erraccs higher 
than 4-6 m. Thc clima1e is charnctcrisl:ic fnr 1hr c;,:t.crnal sub�Carpathian 
arca. wit.h avcrage annual ternperaturcs het.wt'<'ll H 10<>c, avcrage preci 
pitalions of 550-650 mm and winds mainly from the NW. 

l\latcrial anti IIH!thod 

The inn�stigatccl material was collected in clifferent pcriods of plant 
ycgc•t,1tio11 and at. diHcrent distanccs from the pollution sourcc the Industria I 
Complex for Chemical Fibre.'> and Yarns, Siivincşti: Secate cereale, from 
S1 .\+B, S�A+-B and S, stat:ionarics, Triticum acsl.ivum from Izvoare I ancl 
Ho�no,· I and Zea mays from l7xoare I I ancl Hozno,· I I. 

Tlw hislo-anatomical obsern1tions were carricd out on cross-sections 
perfornH'd al threc leYels of the lamina (t:he (•pidt•rmio;; heing also rcmovecl). 
For each species thc lca\'cs of �-3 samplcs W<'rc comparali\'ely sectioned, 
theSt' being collcctcd hoth rrom stationarics situated at a eertain distance from 
11u� lndust1ial Complex, 1111cl1·r conditions unaff<,cted hy thr clwrnical polluants 
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G. Fl!APESCU PLANŞA I 

PLATE I Dctails of thc cross scctions (S1 -A, B; S2-B; S4-A) and face views 
(Es ; s1-A, B ; S2 A, B). Throngh th� larnina of Seral" cereale L. median levei in young phase ! 
S1 , S2, s� ; stationaries with Secate rcreale around the factory. 
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and from those situated in the closc vicinity of the emanation source, under 
conditions of more or less intense pollution. 

Of the air chemical polluants the prevalent noxious agents produced 
• by the Industrial Complex for Chemical Fibrţs and Yarns are the sulphur

dioxide, ammonia and nitric oxides. Acrylonitrile fenol and chlorine, as well
as other organic and anorganic compounds are but intermittent pollution
sources.

Thc toxicity of the emanations atfects mainly the leaves the most sen
sitive vegetable organ, followed by the stern and root. The respective products
enter directly through stomata into the assimilating tissue orget solved in the
precipitations water (the case of gases) failling cm the leaves surface.

On the surtace of the leaves phenomenon exteriorizes by the occurence
of some punctiform, spots, isolated at the begining, which, extending in time
join togcther.

The leaves Jose their colour between nervures becoming chlorotic, so
metimes acquiring by thc aspect of somc spots of irregular shape and light
brown in colour, an inlag appearance as in Zra mays. Im Secalc cereale and
Triliwm atslivum spccimens the lcaves present evident scalds. The spots,
initially chlorotic, become in time necrotic, elongated in shape, being situated
between nervures, in the vicinity of which a green arca is usually a Iso present.

The necrosis has initially an apical site, beginning with the top of the
limb,. advancing towards its middle, the main nervures being avoided in all
the three species. In all cases, in the youn lea\'es the necrosis is followed by the
limb rolling up especially at the base and, sometimes, by its falling off.

From the structural point of view the three studied species present
various alterations induced by the noxious effects of the polluants, both at
the levei of epidermis and of the mesophyll.

In lhe epidcrmis, partial or total clistortions of the epiderma) cells (Plates
I, II), differcnt thicknesses of the cuticule and of thc outer walls in the
upper cpidermis of the limb, a reduced density, of the stomata, changes of
the somatic cells size, distortions, more or less marked by dehydration, of the
bulliform cells and sometimes ruptures at their levei (Plata II) were found.

In lhe mesophyll of the leaves exposcd to the action of the polluants in
the vicinity of the Industrial Comp Ic>.. for Chemical Fibers and Yarns, a vary
ing number of layers in the assimilating tissue, changes in form and distri
bution of the assimilating cells around the nervures, reduced thickness
and Iignification of the sclerenchyma fibers fonning the mechanical pillars
near the great vascular bundles were noticed.

The vascular lissuc also presents some variations like those in the diamc
ter of the great vascular hnndles, the shape of the perifascicular sheath, the
distance between the vascu Iar bund Ies as well as in the histologica! struc
ture of the small ,·ascular bundles.

In cascs of more advanced pollution (lu ly, Hl83) due to the accumulation
of the toxic compunds in chloroplasts, the structural impairment of plastids,
affecting to a great extent the proccss of photosyn1 hesis was noticed.

Conclusions 

Based on the morpho-histo-analomical obser\'ations on the three cul
tured plants (Sccale cereale L. Trilicum aeslivum L., Zea mays L.) and on the 
scanty data in the literatu re regarding the plants resistance to various polluants 
(3, 4, 6) the following conclusions were drawn: in the Săvineşti-Neamţ in-
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dustrial arca a.li the spccics invcsligatcd by us werc affcctcd by the cmanated 
toxic gascs, wi1 h t he specifica I ion thal in similar bio-ecologica I conditions 
thcir sensiti\'ily diffcrs. Thc most scnsiti\'c spccics proved to he Trilicum 
acslivum followcd by Zea mays. The most rcsistent spccics to thc action of 
thc air chcmical polluants in thc rcspccth·c arca sccms to bc Secate cereale, 
t.his onc vegct.ating ,,ell cnough under thc conditions ol hrgh conccntrations 
of noxious suhstanccs. 

Must of the young plant�, al t.hc bcginning of thcir \'cgctation period 
(eg 2-1. IV. rns:1, 15. IV. HJS4) are more strongly arrcctcd than thc adult ones 
in\'cstigal<'d during the surnmcr (c� 15. VI. Hl83). 

Wc ha,,c also noticcd: 
- A slowing down of thc growlb rate, leading to an carly fading ol

thc lcaves; 
- A rcduction of the assimilating -;urfacc, so Lhat thc leaves do no rcach

normal sizcs; 
- Thc occurcncc of irrcvcrsiblc lcsion (chlorosis, scalds necrosis, dis

torsions) on lcavcs; 
- Dcgradation of t·hc chloroplasts, a quantitative decrcasc of thc greco

assimilating pigmcnt,c; and a quantitativc incrcase of thc carotcnoicl pigments; 
all l.hcsc affcct thc photosynthcsis, aud ia general, the metabolism of the 
plant. 

From t.hc analy�is of thc above data wc ean make somc suggestions on 
thc cultivalion oî some planls în the vicinity of the SăYineşti-Neamţ indus
tl'ial arca. Thus, wc recommencl thc planting of some protective forest by 
it macle up of woodcn and herbact•ous spccies, of a xcromorphous structure, 
resistant to p'>lluants (eg. Abies nordma11iana, Pia/anus orienlalis, Fraxinu.s 
ornus, Rham11u.s callwrlica, ele), which can prc,·cnt to a great extent the sprea
ding of polluants; 

- the complctely compromised arcas ,;hould no more enter into the
agricultural circuit; they should bc culti\'ated with plants of an increased 
rcsistance to pollution, such as bect, tomatoes, etc.; 

- in thc areas where thc chcmical poliuants pres<>nt high concentra
tions wc suggest thc cultivat.ion of fodder ryc which proved to he much more 
re�istant 1han the ot.hcr graminaccac; 

- thc designing and bnilcling of outfils and tcchnologics foir air irnpu
rifiers intoxc and retain as an important means in prcventing the actual con
centrations of the cmanations in t.hc air ancl thc toxic effects on the plants 
cu lti\'ated în thc enYironment; 

- in thc end, wc bclic\'c t.hat a cartogrnphy of the area affected by
pollution, CQITc!atcd with biuchcmical, morpho-anatomical, physiologica l 
investigations aud with thc closage of the polluants accumulation in the "Vege
table organisms, îs csscntial for sc[ccling thc plants more adaptable to the 
specific polluants in the rcspectiYe arca. 

B I B I. I O C, H ,\ P I-l Y 

1. IONESCU AL., T. �IOSC,\LU, l!J73 - l'roduc/i11i/11lea plan/dor i11 zonele cu almosferd 
impuri{icală. Probi. ,\flricoll' ur. 5, Uncun·�li 

2. LE;\IKE J., HJGl - ln{luwfa f11m11/11i ind11slric,/ asupra rr�şlerii pădurilor .•uburbanc de
li11g,1 l'o:11<111, Syh-a11 nr. G 

131 



3. METCALFE C.l<. and I.. <:HAJ.K, 1960 Analomy of /he Monoro//ltdons. I. Graminae, 
Oxford 

4. MIHĂILESCU I. F., D. GRINEA, 1977 - Aspecte ale poludril atmosferei ln zonele
induslrlale ale utili Bislrilei. Anuarul Muz. de St. Nat. Piatra Neamţ 

5. NICOLAEVSKIJ C. B., 1!179 - Blologiccschi o.mov/ ga:ovsloicivnsl/ rastcnii. lzdnt1•lstvo
.Nauku" Sibirscoe stndl1·nie, Novoslbirsk, p. 61-135

6. POPESCU A., \'. SANDA; 1972 Efectele poluării atmosferei tlin unele centre industrillle 
asupra plantclor. Ocrotirea naturii, nr. 2, Bucureşti 

7. SAVULESCU TR., 1933 - Gramtnaceac (morfologie, fiziologie, biologie, slslemalică, ftlo
genle, rdspî11direa geografic6.J, curs litografiat, B ucureştl 


