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ABSTRACT 

University. 

The non-pamsitio mgooj'2ora on the surfnces o f  
the Ziving teaves of four economic ptants v ia:  Q- 
rue maZtrs; Prlunus domesticai Prunus ermeniaaca and 
Prunue psnatua was studied us ing  thr wshing and 
impresaien teohniques. Th'hs wrshing d$tutLon plats  
cu t  tuns Ceohnique showed htgher finga 2 csounts, ha. 
wever, the impression technique revea Zed tho topo- 
zogy o f  fungat i soza tes  on various si tre  o$ the 
$eat* 

Four f i Zamentous funga genera via:  Alternar- 
{a, Curvu Zaria, He tmenthosporiurn and S p ~ n d #  ZooZad- 
(urn; a o h r ~ m o ~ s n i c  and van-oh~rvnegsndo ysaate werw 
dedected on both aurfa~sa of leavss of' the Lnvsat- 
i iga ted  plants.  Yeasts aanet i tu te  an apprmtable - 
percentage the fusgat count8 on lower surface6 
of inves Ligated leaves, Dis t inc t ive  jhngal genera 
c h a r a c t e ~ l s t i o  fm the tear sur1fauaos and p h n t  type 
were resorded. In  dhis invsst igatdon 18 fungal - 
genera wra i d e n t i t i a d ,  

Study'of the incidence of fungi on the leaf surface 

of cereals by Last, (1955) introduced the term phyllosp- 
here in analogy with the term rhizosphere given by Hilt- 

ner, (1904) However , the significance of phylloplane as 
an ecologically neglected mileu has not been sufficiently 
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assessed as compared to the rhizoplane, mainly due to 

the dearth of comprehensive studies of the involved - 
microorganisms. 

'Surfaces of healthy leaves are c ~ l ~ n i z e d  by a "a- 

riety of microorganisms as recorded b y  some authors e. 

g. Di Minna, (1955); Leben, (1961)) Ruinen, (1961) ; 

Last and Deighton, (1965) ; Dickinso~, (1967) & (1971) 

Zaki, (1975) ; Lindsey & Paugh , (1976) ; Ei~ker(1976) 
Ali, (1978) and El Naggar & Emara, (1981). 

The plants under investigation aye fruit crops - 

economically important, especially in this region, and 

investigation on their phylloplane nen-parasitic myco- 

flora might help revealing fundamentals related to their 

nutrition. 

Plants : 

The plants P y w s  malus; P r u n ~ s  donleafiioa: Frunus armeniaca 

andPrunus persica are growing in a limited area (The Bo- 

tanic garden, Cslleqe of Education at Akha) 80 a s  to en- 
sure uniform conditions regarding the climate and airsp- 

ora. 

Sampling: 

Samples of foliage leaves were collected aseptical- 

ly to be investigated for their surface fungi. 

Medium: 

Dox medium was used f ~ r  counting the developing - 
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fungal colonies. It contains sucrose, 15 g. ; ~a 

NO3 , 2 KH2 PO4 I lg.; Mg SO4- 7H20 , 8.5g.; Fe 
9 ' 

SO4. 7H20 traces , rose bengal , 0,04g; agar 209 ; 

distilled water 1 litre , PH was adjy~tgd 6 . 4  

after sterlization. 

Phylloplane fungal counts: 

DiZution technique: Tbs w s h i n g  dilution teahnique 

of Dickinson, (1967) wa8 ueod. In this technique - 
discs (diameter, 0.75 cm) were punched from leaves 

using sterliaad m r k  porer, Ten d i e m  were shaken vi- 

gorously by hand f o r  10 minutes in a known velum@ of 

sterile distilled water, decimal dilutions were made 

as required. On@ ml. sE m a k  dilution served as an 

inoculum for a s k c r i l e  plate. Molten sterile Dox med- 
ium was then Poured for each treatment and triplicates 

of each dilution were made t@ get maan values. 

~mpressien technique: 
,-I 

A detached l ea2  w a ~  gsnlly impressed on surface of 

Box agar medium using a sterile glass r ~ d .  The same - 

leaf eurfac. was impressed again on a aeries of plates 

(usually 2) containing the same medium in an attempt to 

pick  up cells not released in the first print; the sa- 

me was followed for  the other leaf surface. The area 

of the impressed leaf was measured. At least triplica- 

tes were made throughout. 
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Isolation, Purification and Identifjcation of the 

fungal isolates: 

Yeast colonies were picked up and @Creaked on Dox 

medium - The isolates were puri%Psd by Curther streak- 

ing for several csnsecutive times, on the same medium 

and checking by microscopic examination of stained fi- 

lms till getting pure issiates. 

Hyphal tips of developing filamentous fungal col- 

onies were detached and allowed to develop gn Dox's - 

agar medium. No difficulty was encountered in getting 

pure cultures of the filamentous fungi. Filamentous - 

fungal isolates were identified using BiPman, 1966 and 

Barnett & Hunter 1972. 
F' 

R E S U L T S  

The total fungal counts ueing both the dilution 

plate and the impression techniques were given in Tab- 

les 1 , 2 , 3 . Data given in these tables show that 

counts were higher in case of the dilution than the - 

impression technique throughaut, Results of the impr- 

ession technique indicates that the lower surface of 

Pr. domestica; Pr. armsnica and pr. peraiea leaves harboured 

higher counts than the upper surface. In case of 
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TABLE 1 - counts of fungi in the phylloplane (Upper 
lower "L"  surfaces) o f  g ive  f u l l  grown foliage 
leaves down upward6 of P .  malus,, P r  d~rnestica; P r .  
ameniaca and Pr. psre(oa after flowering, appear- 
ance and growth o f  fsliage leaves, as assessed 
by the impressionr (,Imp) O the  dilution** (Dil) 
techniques. 

- - 
Total f ~ n g n l  wunts/100cm2 leaf 

Leaves Surface Method surface of 

P .  lor, P r  . I+ .  
w ZUCS dmatwbtca ameniaca Persica 

U 
__...____,___ 

Imp 1 1 2  8 6  7  2  6 4  

First L I! 7 4  9 4  8 8  8 2  

U+L DI1 2 5 6  2 4 8  2 2 6  2 1 4  

U ImJ? 1 4 6  1 0 8  9 4  8 0  

Second L 11 1 1 8  1 2 8  106 9 4  

U+L n i  1 362 2 9 4  2 7 6  2 8 4  
U ImP 1 6 2  1 2 2  . .112 9 6  

Third L *I 1 3 4  1 3 8  132 1 1 8  

U+L Bi l 412 3 3 6  3 1 2  3 2 2  
U Imp 1 4 2  1 1 6  1 0 8  1 0 2  

Fourth L II 1 2 6  1 3 2  1 2 4  1 2 6  

U1-L R i l  3 4 4  286 2 6 6  2 9 2  

U Iml? 94 88 9 2  8 4  

Fifth L It  6  8  1 0 2  1 1 6  9 6  

U+L 

* Yeasts constitute 1 8  - 3 8 %  and 2 6  - 54% of the counts 
on upper and lower leaf surfaces respectively. 

* *  Yeasts constitute 14 - 4 3 %  of the Counts. 
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TABLE 2 - Counts of fungi in the phyllaplane upper "uW 
& lower "L" surfaces) of f i v e  full grown fo- 
liage leaves down U ~ W ~ P ~ B  of B .  malus; P r .  dom- 
estica; P r .  armeniaca; B r .  ps~efca ,  6 weeks after 
flowering as asseesed by the imprassion*(~mp) 
and the dilution * *  ( D i . 1 )  techniques. 

Leaves Surf ace Method 
surface of 

P. Pr- P= P r  . 
ma Zus domestica qmn.taca persica. 

- - -- --. - -- - 

First U I m p  144 106 94 102 

L I1 - 92 128 116 122 
U-CL Qi3. 312 1 8 6  294 282 

Second U Imp 170 116 124 136 

L 11 134 134 1512 148 

U+L D i l .  396 322 392 368 

Third U Imp 188 134 156 176 

L I I  154 176 172 212 

U+L Dil 466 412 426 446 

Fourth U J ~ P  152 122 * 126 128 

L II 114 145 142 172 

U+L Dil 322 318 342 3 8 8  

Fifth U Imp 104 86 84 9 8 

L 11 76 1 9 8  102 139 

U+L Dil 266 216 284 312 

* Yeasts constitute 12 - 32% and 17 - 46% of the counts 
on upper and lower leaf surfaces respectively. 

* *  Yeasts constitute 15 - 41% of the counts. 
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TABLE ( 3 )  - Counts of fungi in the phylloplane (Upper "U" 
and lower "L") of five full grown foliage le- 
aves down upwards of P. matus; Pr. domestics; Pr. 
armeniaca and Pr.  presica at twelve weeks after 
flowering as assessed by the Impression * ( I m p )  
and the dilution** (Dil) techniques. 

- 

Total Fungal Counts/100 cm2 leaf 
surface of 

Leaves Surface Method 

P. P r  . Pr .  P r  . 
m l u s  domesticn a m n i a c a  persiea 

First U I m p  184 152  132 144 

L I 1  142 166 148 153 

U+L Dil 468 424 366 386 

Second U I m p  206 184 172 192 

L I I  168 226 208 226 

U+L Dil 496 

Third U I m p  238 

L I 1  212 

U+L Dil 534 

Fourth U l lnP 196 

L I t  152 

U+L Di 1 386 

Fifth U I m p  158 

L I I  136 

UCL Dil 332 332 312 326 

* Yeasts constitute 19 - 37% and 22 - 49% of the counts 
on upper and lower leaf surfaces respectively. 

* *  Yeasts constitute 16 - 45% of the counts. 
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P r .  maZus, lower surface of the leave8 harboured lower 

counts than the upper surface. The top leaves showed 

lower fungal counts than the ~ l d W  lower leaves. Res- 

ults also show an increase in fungal cawnts with inc- ; 

rease in age of the loaves, Table 4 ~hows  the occur- 

rrence of fungal isolates on both surfaces ~g the inv- 

est igated leaves. A l t e m r i u  ; CurvuZaria ; 1 i e Z m i n t ~ ~ ~ ~ ~ ~ i ~ ;  

~pond~toeZadiwn 4 chrsrnogenic yeasks and non-chremogenic 

yeasts, colonized both surfaces of all the investigated 

leaves. Pusariwn was recagded an both surfaces of P .  

maZue ; Pr. dornestica and P r .  armeniaca leaves, Qsotrichuq 

and I'rieodmm were dsteoted on impressing both surfaces 

of P .  maZus and P r .  armeniuca leaves . PeniciZZiwn was reco- 

rded on bath @ w % a @ s s  of Pr. armeniaca leaf and the lower 

surface only of P r .  d~mee t i sa  leaf 14aeeiLomyces was recorded 

on the lower surface of both Pr. domestigg and P r .  persica 

leaves. Hermodendm was recorded on the lower surf ace 

of both P r .  domestica and P r .  armeniaca 1~Liys. Chaetomiwn and 

CephaZosporhn col~nized the upper surface only of P. matus. 

Stemphytiwn and CZadosporium were recorded only on the upper 

surface of Pr. persica leav Scapulariopsis was recorded on 

the lower surface of P .  maZus and P r .  persica leaves. 



TABLE ( 4 )  - occurrence ( + I  of the isolated genera of Fungi 
from the phylloplane @f $. m%uai  P r .  domestics; 
P r .  amenicrea and PF,  pt7~~Cacz. 

- 
Foliag@ leaf  euwfaces of 

A Z t e m r i a  

Curvu Zarig: 

~elminthosporiunr 

spondy Zoc Zadiwn 

Stemphy Ziwn 

CZadosporium 

Chae tamiwn 

~or&odendmun 

CephaZosporiwn 

Scopu La tariopsis  

T r i c h o d e m  

T~ichoeparkm 

paeci Zomyces 

PeniciZZiwn 

~ e o t r i c h u k  

Fusarium 

Chromogenic yeasts 

Non-chromogenic 
- yeas ts  
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DTSCUB%IZQN 

Attempts have been made i n  different parts of the 
world to characterize the mioraflsra eg different phy- 
lloplanes using a variety oP m o t h ~ d 8 .  The dilution plate 
culture technique and the impression technique were used 

in the present investigaflen, The fommsr technique gave 
more counts than the latter one, however, a limitation 

which is the inabblLCy to reveal fkr ~ ~ Q Q L Q Q Y  of microbes 
on various sites of theleaf ha6 faaed the first technique 
Using the impression technique , this investigation shows 
a developmental p e t t @ z n  @f y @ M t f i  and fungi in a period 

of iew months. Yeasts were found to be sticking to the 

veins in the centre Q$ the leaf whereas filamenteus fungi 
colonized the vein free area. Tho  tiek king of yeasts to 

the veins could f i n d  interpretation in the increase in 

moistwe in "he centre of the leaf as shown by Burrage 1971 
and would suggest a eel. fog  lesf emdater  as given by 

Tukey 1971. 

Plant leaven, JLks rmts, sea@t@ g~betances from th- 
eir surfaces. Deposition of apares and microorganisms on 

the outer surfaces of plant leaves i 6  certainly the source 

of the 'microb&al population8 en these taurfaces, but this 

must not minimize Itaelectionlt to develop an "autoecologi- 

eal" niche with distinct features. $e$ection would vary 

with variation of the microloci on the leaf surface. So 

one would expect selection related to the topography of 

the leaf surface. Topography might be associated with bio- 

logical activity to orient the effect. .  Upper exposed - 
surface of leaf wauld differ in biosis from lower rather 
sheltered surface. The same would happen in vein and 

66 
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vein-free microloci. 

The type of the plant and the age o f  the leaf are 

undoubtedly effective on the quantity and quality of 
phylloplane fungi. Specificity of khe fungal flara in 
this investigation may be related t o  plant type e . g .  

l'richosporium found on both o u r f a e a ~  eP Pr. dome~tica leaf; 

to one surface of Pr. domestiua dl Pr. amn&xca, Scopulariopsis 

on lower surface of P. matus 8 Pr. Persica and Pasgilomyces on 

lower surface of Pr. par sic^ and Pr3 dmstdsa, stemph~tiwn & 

~Zadosphoriwn were spesi.fle to u p p w  swfaee  of Pr, Persica 

and Chaetomiwn & Cephatosporiwn were restrioted to upper su- 

rface of P. mczlue er specificity may be related to site 
on the leaf surface as was ahewn by the vein and vein- 

free area, the former colonized by the yeasts 2nd the 

latter by filamentouw fungi, Bpeeifieity ta leaf surf- 
ace microbes was reported by S i n h , ,  (1971). 
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