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Abstract.  A quantitative anatomical study of the stem structure of grasses of various ecological 
groups: xerophytes, mespohytes, ephemers, hydrophytes and psammophytes (a total of 30 
species) was carried out. The proportions of the various tissues in the stem were expressed as 
a percentage of the cross-sectional area of the stem. Stems of hydrophytes were found to have 
only small proportion of mechanical (4--8%) and conducting (2--5~o) tissues but a large pro- 
portion of parenchyma (85--93% -- primary cortex and basic parenchyma) and air system 
(38--40% -- parenchyma channels or specialized aerenchyma). The stems of xerophytes possess 
a highly developed sclerenchyma (30--50~o) and vessel bundles (6-- 13~o) while the parenchyma 
is less developed (36--60~o). The cells of the stems of hydrophytes are larger than those of xero. 
phytes, but the cell membranes are thinner. The structure of mesophytes is intermediate between 
that of hydrophytes and xerophytes and the structure of ephemers is very similar to that of 
mesophytes. Psammophytes differ from xerophytes in having more mesomorphous features. 

Differences in t he  s t r u c t u r e  of  v e g e t a t i v e  o rgans  of  grasses,  which depend  
on var ious  ex te rna l  condit ions,  h a v e  been  s tud ied  b y  m a n y  au thors .  These  
s tudies  were  especia l ly  concerned  wi th  the  ecological a n a t o m y  of  p l a n t  
leaves,  because  these  were  cons idered  to  be  the  m o s t  p las t ic  organs  of  the  
p l an t  (ALExANDROV 1954). Grass  s t e m  has  no t  been  inves t iga t ed  so tho-  
roughly .  

The  a n a t o m i c a l  s t ruc tu re  of  the  s t e m  of  Poaceae has  been  descr ibed 
b y  ROZH•VITS (1937), H~_YWARD (1938), ESAU (1953), ME~CALFE (1960). 
SUT~ERLAlVD a n d  EASTWOOD (1916), SABNIS (1921), BLATTER, MC CANN, 
SABNIS (1929), PURER (1942), OtAlVESYAlV (1947), KONSTANTIlVOV.r (1950, 
1960), BERTRAND (1960), VIKHIREvA-VAsILKOVA (1964) a n d  o the r  workers  
h a v e  descr ibed the  ecological a n a t o m y  of  grass  s tem.  

The  a b o v e  m e n t i o n e d  pub l i ca t ions  were  m a i n l y  descr ip t ive ,  w i thou t  
the  use of  q u a n t i t a t i v e  a n a t o m i c a l  m e t h o d s  or physiological  observa t ions .  
H e n c e  i t  was  no t  possible  to  f o r m  a n y  suff ic ient ly  comple te  concep t  r e l a t ing  
differences in the  a n a t o m y  of  grasses  wi th  the i r  hab i t a t ,  the  effects of  ex-  
t e rna l  condi t ions on the  p l a n t  s t ruc tu re ,  a n d  the  m a i n  t r end  of  the  ecological 
evo lu t ion  of  Poaceae. 
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The present work gives the results of a quantitative study of more than 
30 species of both wild and cultivated grasses of the sub-family Pooideae 
(g. BR.) AscH. 

Material and Methods 

Representatives of the following ecological groups of grasses were in- 
vestigated (see list of species in Table 1): xerophytes (5 species), psammo- 
phytes (5 species), ephemers (5 species), mesophytes (10 species), hydrophytes 
(5 species). The material used was collected in various parts of the Ukraine. 
The parts of the stem ( middle part  of the second or third internodium above 
the soil) were taken from normally developed undamaged plants in the 
flowering phase or at the beginning of seed formation. The specimens were 
fixed in a mixture of formaldehyde and alcohol (98 parts of 96% alcohol, 
2 parts of 10~ formaldehyde). Sections were made by hand and were ex- 
amined in glycerine. Investigations were carried out by means of the quanti- 
tative-anatomic method of ALExANDROV (1954). In  most cases, relative 
values were used because the absolute ones depend on the size of the organs 
studied (SI~NOT 1964). All measurements were carried out by conventional 
methods (t{osKI~ and LEVI~SO~ 1957). The proportions of various tissues 
in the stems, determined by the gravimetric method based on precise images 
of the sections obtained by a microprojector (magnification 100--300• 
were expressed as a percentage of the cross-sectional area of the stem. All 
data obtained were treated statistically (U~BACg 1964). 

Results 

On the basis of the data obtained, the following conclusions may be drawn: 
1. Grass hydrophytes are characterized by a low percentage of mechanical 

and conducting tissues and by a high percentage of prarenehyma in the 
stem (Tables 1, 2). In  the cross-sectional area of the stem, the proportion 
of selerenchyma is 4--8%, of vessel bundles 2--5% and of parenchyma 
85--93%. In some hydrophytes (Oryza sativa L.) the mechanical tissues 
occur below the epidermis in the form of a thin layer, whereas in others 
(Zizania latifolia Tu~zc., Glyceria spectabilis M. et K.) there are two rings 
of sclerenehyma below the epidermis and nearer to the centre of the stem. The 
chlorenchyma tissue (primary cortex) of hydrophytes is highly developed 
occupying 40--700/0 of the cross-sectional area and forming a layer of varying 
thickness between the two rings of mechanical tissue (Glyceria spectabilis M. 
et K., Agrosti8 stolonizans BESS.). In other species the basic parenchyma 
(up to 60--70 ~ ) occurs between the second sclerenchyma ring and the central 
cavity (Zizania latifolia Tu~zc., Alopecurus aequalis SOBOL). 

One of the most characteristic features in hydrophytes is the formation 
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of air channels and cavities inside the stem occupying from 5--8% (Oryza 
sativa L., Agrostis stolonizans BESS.) up to 38--40% (Glyceria spectabilis M. 
et K., Zizania latifolia Tul~zc.) of the cross-sectional area. Some plants 
have these channels in the form of schizolysigenous channels either in the 
basic parenchyma (Oryza sativa L.) or in the chlorenchyma (Alopecurus 
aequalis SOBOL). Other plants (Glyceria spectabilis M. et K., Zizania latifolia 
Tu~zc.) have a specialized aerenchyma with large number of air extracellular 
compartments which occupy up to 50% of the tissue area. The aerenchyma 
is most frequently derived from the primary cortex. 

2. Grass xerophytes growing in dry soils are characterized by a high pro- 
portion of mechanical and conducting tissues and by a low proportion of 
parenchyma in the stem (Tables 1 and 2). Mechanical tissues occupying 
30--50~o of the stem area produce a thick layer of sclerenchyma on the 
periphery below the epidermis, the vessel bundles occupying 6--13~o and 
parenchyma 36--60~o of the area. Most xerophytes (Stipa capillata L., 
Festuca sulcata HACK., Aneurolepidium ramosum (TRI?r NEVSKL) have 
a low proportion of chlorenchyma (2~o) which forms small strips in the 
sclerenchyma on the periphery of the stem. These minute strips of chloren- 
chyma are obviously the remnants  of the primary cortex which occupies 

Table i 

Proportions of various tissues in the  s tem of grasses of different eeo]ogiea] groups (in % of the  
cross-sectional area of the stem) 

t )a renehynm tissues 

Ecological groups and sorts 
of grasses 

Hydrophytes 
Oryza sativa L. 
Zizania latifolia Tu~zc.  
Glyceria spectabilis 1Y[. et  K. 
Alopecurus acqualgs SOBOI. 
A grostis stolonizans BEss. 

Perennial mesophytes 
Alopecurus pratensis L. 
]~estuca pratensis t:[T:DS. 
Bromus inernis Leyss. 
Arrhenaterum elatius (L.) 

J .  et Z .  PRESS, 
Lolium perenne L. 

Annual  mesophytes  
Triticum durum D~ST. 
Secale cerea!e L. 
Bromus mollis L. 
Avena sativa L. 
Lol~um mult~florum I,n,~. 

Epider- 2r Vessel 
mis ical bundles 

tissues 

2.02 S.00 4.84 
1.70 6.00 2.05 
0.80 4.14 2.0] 
4.78 5.94 4.64 
5.47 4.19 3.75 

2.34 18.45 5.06 
2.98 24.61 5.12 
2.20 17.78 7.65 
3.2l 19.75 6.37 

2.48 23.61 5.96 

BaSiC ~Zholc Chloren- 
content  chyma  paren- 

ehyma 

74-25 13.50 60.75 
67-25 10-00 57.25 
72.52 6-12 66.40 
70.77 4.97 65.80 

67'94 4.54 63.40 

75.65 1.76 73.89 
67.72 2.27 65.45 
74.27 2.87 71.40 
80.10 1.86 78.24 
77"42 2.82 74.60 

2.24 15.05 6.44 
2.69 22.80 6.88 
2.88 18.50 4.73 
2.21 12.91 4.86 
2'67 15.27 4'89 

85.24 0"00 85.24 
90"30 20.30 70.00 
92.91 76.50 16-41 
84.71 21.31 63.40 
86.73 42.15 44'58 
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Table  I (cont inued)  

E p h e m e r s  
Secale silvestre Hos~.  
Hordeum murinum L. 
Bromus squarrosus L. 
Bromus tectorum L. 
Aegilops cylindrica HOST. 

X e r o p h y t e s  
Stipa capiUata L. 
Festuca sulcata HACK. 
Agropyron pectiniforme ROEM. 

et  Bcm 
Koeleria graci!is ]?ERS. 
Aneurolepidium ramosum 

(Trim) N~vsKt .  

P s a m m o p h y t e s  
Stipa borysthenica KLo~:. 
Festuca Beckeri tIACK. 
Agropyron dazyanthum Led.  
Koeleria sabuletorum CZER~r 
Elymus sabuloszls M. B. 

2.44 21.84 5.05 
2"29 13.60 4.50 
2.67 18.31 4.93 
2.13 16.30 4.76 
3.16 14.78 4.52 

1.99 52.18 9.41 
4-13 42.12 8.20 
3.78 36.88 8.40 

2.87 29.84 6.36 

3"70 36.23 12.68 

2.15 28"30 8.85 
4.03 30.42 7-98 
2.83 26.65 7.05 
2.65 23.65 6.34 
1.74 22.45 5-10 

70.63 1.38 69.25 
79.48 1.18 78.30 
73.99 1.64 72-35 
76.75 1.10 75.65 
78.70 1.35 76.35 

36.60 1.15 35.45 
45.88 1.18 44.70 
51.03 4.72 46.31 

60.94 3.34 57.60 

47.38 1.18 46.20 

60.88 1.08 59.80 
57.63 ] "93 55.70 
63.23 3.52 59-70 
67.36 3.16 64.20 
70.64 3.64 67.00 

considerable area in the stem of hydrophytes and some mesophytes. There 
are no air channels in the stem of xerophytes. 

3. Grass hydrophytes have much larger stem cells than xerophytes 
(Table 3.). The thickness of sclerenchyma fibres of hydrophytes is 15--20 ~m 
as compared with 11--12 [zm in xerophytes, the thickness of the whole 
parenehyma cells being 55--56 ~m as compared with 33--34 tzm. On the 
other hand, the corresponding thickness of the membranes of sclerenchyma 
cells of xerophytes is double that  of hydrophytes and 1,2--1.3 times higher 
than in mesophytes. This is also valid for the thickness of the epidermis 
and the extension of its outer wall (Table 3). 

4. Mesophytes have an anatomical structure intermediate between that  
of hydrophytes and xerophytes (Tables 1, 2, 3). The mechanical tissues of 
these plants occupy 13--24% of the cross-sectional area of the stem, the 
conducting ones 4--6% and the parcnchyma 67--80%. The chlorenchyma 
occupies relatively large area (up to 13%) and produces strands or strips 
of varying thickness in the sclerenchyma on the periphery of the stem 
(below the epidermis or hypodermis). There are some structural differences 
between annual and perennial mesophytes mainly in the different degree 
of development of chlorenchyma. The chlorenchyma of perennial meso- 
phytes occupies 5--13%, in the annual ones 1.8--2.9% of the stem area, 
the latter proportion being similar to the ephemers. 

5. The anatomical structure of ephemers is very similar to mesophytes 
(Tables 1, 2, 3). 

6. Psammophytes exhibit a higher structural mesomorphy than the grasses 
growing in steppes. Psammophytes differ from xerophytes by a lower 
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proportion of sclerenchyma and conducting tissues and by a higher pro- 
portion of parenchyma and chlorenehyma (Tables 1, 2). The stem cells 
of psammophytes are larger than those of xerophytes but their membranes 
are thinner. 

Table 2 
Correlation analysis of the data concerning the proportions of various tissues in the stem of 
grasses of various ecological groups (in % of the cross -- sectional area) 

Ecological 
groups of grasses 

l~Iean 
values 

(x) 

True corre]ation 
dispersion 

(F) 

Minimum 
statistically 
significant 
difference 

at P = 0"95 

Sclcren- 
chyma 
(% of the 
area) 

Vessel 
bundles 

O/ ( ,o of the 
area) 

Parenchyma 
(% of the 
area~ 

t Iydrophytes  
Perennial 

mesophytes 
Annual mesophytes 
Ephemers 
Xerophytes 
Psammophytes  

Hydrophytes 
Perennial 

mcsophytcs 
Ammal mesophytes 
Ephemers 
Xerophytes 
Psammophytes  

Hydropkytes 
Perennial 

mesophytes 
Annual mesophytes 
Ephemers 
Xerophytes 
Psammophytes  

5.64 

20.86 
16.92 
16.96 
39.44 
26.32 

3-46 

6.04 
5'54 
5"78 
9'02 
7.06 

87.98 

70.54 
75.04 
75-90 
48.46 
63.94 

35.20 

8-57 

26.24 

5.64 

1.93 

7.55 

Critical value of F is 4.10 at fA = 5, fz  = 20 and P = 0.99 

Discussion 

The results presented indicate that there are remarkable differences in 
the anatomical structure of stems of grasses of various ecological groups 
(xerophytes, mesophytes and hydrophytes). These differences are obviously 
due to the differences in the ecological evolution of grasses belonging to the 
same family (BEws 1929). 

The structural differences of grasses growing under various conditions 
also apparently depend on the differences in their physiology. As reported 
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Table 3 
The size of cells, thickness of epidermis, and the extension of the cell walls in stem of grasses of 
various ecological groups 

Ecological 
groups 

of grasses 

5Iean 
va|ues 

(x) 

True 
correlation 
dispersion 

(F) 

Minimumy 
statistieall 
significant 
difference 

at P = 0-95 

Thickness of the 
sclerenchyma 
fibre in the 
cross-section 

Diameter of the 
cells of basic 
parenehyma 
(~) 

Thickness of the 
epidermis 

Extension of the 
epidermis cell 
walls 
(% of the epi- 
dermis thickness) I 

Hydrophytes  
~V[esophytes 
Ephemers 
Xerophytes 

Hydrophytes 
Mesophytes 
Ephemers 
Xerophytes 

Hydrophytes  
Mesophytes 
Ephemers 
Xerophytes 

Hydrophytes 
Mesophytes 
Ephemers 
Xerophytes 

20.95 
15.24 
13-12 
11.69 

55.83 
51.43 
53.30 
33.10 

15.18 
15.21 
10.46 
8.50 

22.32 
31.05 
36'6(} 
46-55 

7-88 

7.00 

7-77 

13-78 

4.45 

11.64 

3-75 

7.96 

Critical value of F is 5.40 at fA = 3, fz = 15 and P = 0.99 

by many authors (ZNAMENSKY 1948, SHIELDS 1950, KOLPIKOV 1957, BEYDE- 
~AN 1960, SVESHNIKOVA 1963, LAVRENKO and SVESHNIKOVA 1965), grasses 
of various ecological types differ considerably in physiological features. 

The main functions of the stem of xerophytes are the transport of water 
and plastic substances and mechanical supoprt; the mechanical and con- 
ducting tissues are therefore especially well developed. In hydrophytes 
stems, on the other hand, these tissues are poorly developed and this is 
obviously due to the lower transpiration rate and to the presence of sufficient 
amount of external water; the elasticity of plant tissues may in these con- 
ditions be maintained by means of turgor. The normal function of the root 
system of hydrophytes is mantained even in soil saturated with water owing 
to special system of air channels in the stem. 

Under conditions of water defficiency the tissues of xerophytes consist 
of relatively small cells. Owing to the special metabolism of xerophytes, 
most sugars produced by photosynthesis are used in the formation of cell 
membranes, causing the significant thickening of the membranes. In order 
to prevent excessive evaporation, the outer membranes of xerophytes epi- 
dermis also become considerably thickened (MAXIMOu 1952, VASILEVSKA 
1954, SmELDS 1950). This is confirmed by our results. 

Ephemers grow during a relatively short but sufficiently moist and cold 
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season; their structure is therefore more like the structure of mesophytes 
growing under conditions of high external humidity than xerophytes which 
have the same growing season. Many authors (UBAYDULLAYEV 1959, VASI- 
LEVSKA 1941) noted this feature which is also characteristic for other species. 
Similarly, grasses growing in sandy soils (psammophytes) differ from those 
growing in the steppes by a variation of significant features of mesophytes. 
This is perhaps due to the fact that the conditions of soil humidity are more 
suitable in sandy soils than in sandy soils with clay or even clay soils with 
sand (LAvRENKO 1953, STARR 1912). 

These results show that, contrary to general opinion, representatives of 
Poaceae vary widely in their anatomical structure according to the differences 
in their ecological evolution. 
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Mock,a ,  1957. [Rosx~x, O. I., L~w~so~-, L. B.: The microscopical technique.] 

CBEI~BIItZ, OBA, B. ~l.: Xapa~Tep BOg[HOrO 6ananca y pacTenHfi nycTI,mnO-CTeltnblX COO6IKeCTB. 
BOW. mypH. 48 : (3) 313--326, 1963. [SvEs~NIKOVA, V. M.: The characteristic of water 
equilibrium of plants growing in steppe-desert areas.] 

Cnnnow, 3.: Mopd~oreue3 pacTesnfi. - -  II3~. <<Mnp~>, Moc~sa, 1963. [SINSOT, E.: The plant 
morphogencsis. ] 

~TBAfiX)'33AEB, ~'.: AHaTOMO-D~onornqec~oe nccne~onam~e 3~eMepon n a(~e.~iepo~XOB upex- 
ropnfi Tnub-IIIanz.  - -  ABTOpe~epaT KaH;I.. xnccepTa~tnn, Tam~enT, t959. [UBAYDUL- 
LAYEV, U.: Anatomical-ecological study of ephemers and ephemeroides from promontories 
of the Tan-sham] 

~;PSAX, B. IO.: BnoMeTpnqec~ue MeTO~hl. - -  ]~]3X. ,Hayrack, Moc~sa, t964. [U~AC~, B. 
J . :  Biometric Methods.] 

V. NIKOLAJ:EVSKIJ, LIDIA ~TIKOLAJEVSKAJA, Curupinsks  v ~ d e c k o - v ~ z k u m n s  agrobiologickg~ 
s tanice  pro s tud ium t~tiny: Kvanfitat ivni  anatomiek~ s tadium struktury st6bla u travin ve  spo- 
]itosti  se z v l ~ t n e s t m i  jejieh ekolollie.  - -  Biol .  Plant .  9 : 3 2 1 - - 3 2 9 ,  1967. 

Bylo provedeno kvanti tat ivni  anatomick6 studium struktury st6bla u travin rflzn37ch eko- 
logick3~ch typfl -- xerofytfl, mesofytfl, efemerfl, hydrofytfl a psammofytfl (celkem 30 druhfl). 
PomSr mezi tk~n~mi st6bla se vyjad~oval % plochy p~i6n6ho ~czu stony st6bla. Bylo zji~t~no, ~.e 
st6blo hydrofytfl se vyzna6uje slab:~m vSvojcm mechanick3~ch (4--8 %) a vodiv3~ch (2--5 %) 
tk~ni, av~ak siln~m v3~vojem parenchymu (85--93 %, v to po6itaje prim~rni kflru a z~kladni 
parenchym) a tak6 ventila6niho syst6mu (38 40 %, v tom lakuny v parenchymu nebo speci- 
alisovan:~ aerenchym). U xcrofytfl je ve st6blech siln~ vyvinut  sklerenchym (30--50 %) a vodiv6 
svazky (6--13 %). Parenchym je m6n5 zastoupen (36--60 %). U hydrofytfl s e v e  st6blech vy- 
tvs v~t~i bufiky ne~ u xerofytfl, tlou~fka stony je v~ak v obrs pomSru. St~edni polohu 
mezi hydrofyty a xerofyty podle stavby zaujimaji mesofyty. Struktura st6bla u efemerfl je velmi 
podobn~ struktu~e st6bla mesofytfl. Psammofyty s e o d  xerofytfl li~i silnSj~im v37vojem meso- 
morfnlch znakfi. Podle n~zoru autorfl jsou rozdily ve struktu~e st6bla travin rflzn??ch ekologie- 
k3~ch skupin spojeny s ekologicko-fysiologick~mi zv l~tnos tmi  p~edstavitelfl t~chto skupin 
a odr~i~i charakter a sm~r jejich ekologick6 ovulace. 
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B. F. HHI~OJIAEBCK!/Ifi, ~I4~II4fl ~ .  HHKO.rIAEBCKAff, I_(IopynnHcKan HayqHO-I~ICcJIe~IoBa- 
Te2ibcKag a rpo6noaor~qecKan CTanIII4g IIO HayqeHnIO TpOCTHHKa: KOaHqecTBeHHo-aHaTOMH- 
uecKoe n a y q e n n e  cTpygTypb[ cTef ia~  y 3JIagOB B CBHaH C 0CO6eHHOCTHMH HX a g o a o r n m  - -  
B i o l .  Plan t .  9 : 321- -329 ,  i967.  

Bb~ao npoBe~eHo ~O~HaqecTBeHHo-a~aTOMHqecRoe I43yqeHHe ('TpyKTypI, I CTe6.~[ y 3aai~oB 
paazIHUu~X ~KOa()FH'~ecI{HX T!Jn0n - -  Kcepo~HTOB, MeaO(~11TOn, 3(~eMepoB, rI4~Ipo(~TOH 
I/I nCaMMO~HTOB (ncero 30 n ~ O n ) .  COOTHOHIeH~Ie Me~/Iy TKaH~MI~ B cTeSJIe B~pan~aao('b 
B ~o OT n a o m a ~  nonepeqHoro cpeaa CTeHK!4 COJIOMHIIhI. u qTO CTe6JIH rn~po-  
(~HTOB OTJI!~I':IaIOTC~ cJIa6blM paan~IWI4eM MexatII~IqecI~I~X ( 4 - - 8 % )  ~ IIpOBO~I~nlHX ( 2 - - 5 % )  
TKaliefi, Ho C~I~b~ihIM paan~T~eM nape~x~M~ ( 8 5 - - 9 3 % ,  n TOM tIHCJIe n e p s ~ q n a a  Kopa 
}I ocHoBl:[a~ napeHxHMa), a T a ~ e  BeHTH~gI~HOHHOfi CHCTeMM (38- -40  %, B TOM q~cae aa~ynia  
n nape~x~Me Ha~ cne~l~aaHa~ponaHuan aape~x~Ma). u ~cepo(~nTOn n CTe6JIffX MOIKHOFO 
paam~TH~ ~OCT~raIOT c ~ e p e n x ~ M a  (35- -50  %) H npono;Iumne ny'~KH (6- -13  %), a nape~x~ua  
paaBHTa 3Ha'{l~Teo~bSO MeHbIlIe (36 - -60%) .  Y rn;Ipo(~JTO, e cTe6.unx ~opi~pyIoTC~ 6oaee 
KpynH~ae K.)]0THH. tIeM y t(('epoc~HTOB, O~HaHO OTItOCIIT05IBHO0 yTO.~IIKeHI4e t~YleTOqHhIX o~o- 
ao,~er; y l]OC.ne;lH~X 60.~bme, qe~i y nepm,~x. IIpome~yTo,~[oe noaonr Me~/~y r~JIpo- 
~)~Ta.m~ ~a ~cepoqSaTam~ no c~oe.~ty CTpOeH~I~O 3aHmma~oT Meaoq~,T~L CTpy~Typa cTeSan 
o~eMepoB Oq('Hb (~2IHal;a K TaHOBOH y Me30~IITOB, a HCaMMO(~IITbI OT~lI~IqOIOTCf[ OT Hcepo~IcIT()B 
60.1ee Me3OMOp~ttI,IMII npti3ttal;aMtl. I]o MHPIIHK) ~IBTOp()I~ ('noeo6paalIo cTpyt;TyW,~ CTe6~IeH 
3JISHOB pa3~l.iqHh~X D|{O[IOFIItIOCI<F[X r p y m i  cBH3alIo C 3f<OJIOFO-(~II3IIO:I()I'IIqeCHHMI/I OC060]I- 
HO('TflMI~I IIpe~[('TflBlITt'/]0II :)TIIX rpym~ It OTpaH{aeT xapa, ; rep  ~I ]iaHpaB:leillI9 i4x OI<O,~IOFH - 
qOC I,~OFI 3BO,~HOI[I4] I. 


