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ABSTRACT

After 7¢ days from sowing in 1998 suwmmer season, the anatomical
studics were cumied out on design specimiens of roots. stens and leaves of
cucumber plants to investigate their anatosical featuns as affected by natuml
palm potlen extract applicd cither as foliar spray (at 15 and 30 days afler sowing
date) or as secd-soahiig muMerial. Notural palm pollen extract (In concenwrations
of 5. 10 and 50 g in both melhods of application) increased most examingd
anaromical fetures of roots, stems and leaves. Increases were more pranoimesd
in case of seed-saaking; treatments companng wirh foliar spray enes. Also. in bath
methads of application, the cancentraton of 10 g1 wis the most effective onc.

Tha greatest and most Important ¢lTects of naural pollen extract were

these upan 1be principal tissucs of each argan:

a in rools. cambial zone hickness was chviously increassd leading to
increment in the tuckness of both secondary phioem and xylem tissies,

b- in sems, fascicular cumbium thickeess also was increased and was
accompanicd with incrensent of auter phloem jind xylem tissues,

¢ in leaves. thickness of mesophyll and vascular tissues in the maln busdlc
(uppermest and lowermpost phleem and  xvlem Ussues} was cbviausly
increased.

INTRODUCTION

During the Last few years, Ihere are niany tils foe using natural plant
extracts 1w impeove growth and productivity of many vegelables and fruit irees

* Many of these trials took place on freshly consuming vegetables and fruits aiming

lo micdmize the use of different ehemieals [fungicides, pesticides and rutricnes |
an soch plants | Bowe ef af, 198%; Fathy and Fand, 1996, Atawiaand El-
Desouky, 1997 El-Mongy ef al,, 1998 and Fathy er of., 2000 using yeast exiract ;
Milchell et af, 1970 and El-Desouky and Wasus, 1998 using extricts of plant
pollens | Ries ef af., [977 using pawder of alfy alfa leaves and Bartels and
Warsca, £978 using carrot extract).
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Since, to our knowledge, only Mitchcll er al. [1970 ] who used plant
pollen extruct as exogenous treatment. Yet, El- Desouky and Wanas [1993]
obtainal vigorous grawth and higher fruit vicld in cucumber planls by using pakin
pollen cxiract applicd as fobiar spray or as seed - scaking treament. In this
respect, Mitchell ef of. [1970] and Van Loon and Bruinsma [1992] seported that
natucl pallens are rich in some growth factors especially hormones and vitaming.

- However, the effect of pollen extract on 1beintenud structure of cucumber of

other plamts is still a manter of question. No peevious reparts dealing with this
ilem of investigntion are available. So,-the present work s an abicmpt which
night throw more Jight and peovides now information in this Line of rescarch.
Mence, it was planncd to complete (e work of El-Desouky and Wanis [1998)
with the aim af delecting the intemnal stroctare of rools, stems and leaves of
cuzumber planis as affected by palm polken extract, either &s foliar spray or as
seed-soaking application. In addition, prescnd study was anatoniically focussed on
ihe dssucs which are inlimately correlated with the obtainad vigorous growth of
plants accompansed with higher fruit yield [ El-Desouky and Wanas, 1998]

MATERIALS AND METHODS

Durng 1997 and 1998 scasons, lwo pot experiments were cinted out
the preenhouse of Agriculural Station of Batany Depanment. Faculty of
Agriculture a1 Maoshiolar. Seeds of cucumber cullivar Bicta Alfa were secured
fram Vegetable Research Department Agriculiural Rescarch Center, Ministry of
Agriculture, Giza In the first cxperiment cucuniber seeds were soaked for faur
hours before sowing in 5,10 or 50p/ of natura) palm pallen extract, while in the

* sccond experiment, souking only In distilled waler for the same period was done

with another part of seeds. Then, sowing soeds in pots (30cm in diameter) of each
experiments was done at on the 10" of March in both seasons. Thirty pols were
amanged for each treatnal including the coatrol one. On the other hand, plants
altalnod from sceds soaked only in distilled water were sprayved (wice with
distifled water or with S, 10 or 50 g/ of natural palm pollen extmet at 15 and 30
days after sowing Tween-20 was added to the pollen extract as a spreading agent
fac foliar spray eapernimient.

Also, in both cxperiments, the ponmal cultural practices of growing
cucumber plants including cqual amownts of fertilizers and irmgation water/pot
were followed.

Preparation of palm pollen extract:-

Pollcn grains of palm {cullivir Maghal) were taken from 1hose atready
prepared for hand pallination of female palm trees, Weights of 5, 10 and 50 g of
pollen jrains were carefully transferred into volumetric flasks, 100ce in volume
and distilled watcr was added to complete ane liter for each, Thereafler the pollcn

_ cxtracts were transferred into patycihylene bags and were docply frozen (at -5°C

fov a4 bexst 24 hotes) and were suddenly thawed twice before being used Mitchell
et at, (1970,
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Anatomical studies:-

According to the wide differences in the moephological characters duc to
trealments in the two s2soas studied before (El-Desouky und Wanas, 1995),
anstonvical features of different cucumbey organs were cxamined during 1998
SCAsDN,

Al T0 dws alter sowing specimens of roots, | ¢m lang were taken from
the basal pas, 2 cm far from the root base, while thase of stem were taken from
the middle of the 4% apical internode. Specimens of leaves {1 cm’) wers taken
from the middlc of the 4* apical leaf blade including the midvein. The spectinens
were then killed and fixed for at Jeasd$ bours in F.A.A solution (10 ml formalin:
Smi gisclal acetic acid: $3md cthyl alcobol 70%), washed in 509 ethy| alcohol,
dehydrated in a scrics of ethyl alcohols 70, 90, 95 and 10406, infilirated In xylenc,

" then cmbedded in paraffin wax of a melting point 60-63°C (Sass, 1967)

Specimens were scctionod a1 204 using o rolary muictotome, double staincd wilh
cnpstal vialet and erythrosin (Jakson, 1976), cleared in xylene and mounted in
Conda balsam.

The prepared sections were mucrescaplcally cxamined, counts and

measurcmenas (p) were dakem wsng 4 micrameter eye picce. Averages of 3
readings from differemt slides were calculated,

RESULTS AND DISCUSSION

The anstomical features of cucwamber roots, sicans and Icaves as affected
by the two mocthods of natural palm pollen extract applicatian (i.e foliar spray and
soed-saaking) are recorded in Tubdes (1-3) and illustrated in Figures (1-5)

Data in Tab¥es (1, 2 and 3) <lenrly indicale Qust, palm podlen extract with
its theee assigned conoentrations nearty exhibited the same trend oa the nternal
sinodure of different cocumbee organs when applicd as foliar spray or as sced-

_ soaking treatments.

1. Effect vn root structure:-

Table (i) and Figure (1) clearly reveal that upplication of palns polien
eximcl with ils (hree assipned concentrations whether as foliar spray o¢ as seed-
saking freaiment Ted to an increase in the reot diamcter comparing ®ith the
control. This increase was mare cbvious with sced-sazking applicaticn than folinr
spray. Since increasc values were 2,00, 29,34 and 18,63% mare than the control
witl the concentrations of 5, 10 and 50g/, respectively when applicd as foliar
spray, meanwhile, values were 34,32, $7.90 and 30.42% maore than the condrol
with the samc concentrations; respeclively when applied as seed-soaking
wrealznents.

Alsa, it could be notced that the 10 g1 pave the higher increases in both
methods of application (Table, 1 and Figure, 1-a:c). Besides, the increomemt
occurred in the root diameter was accompanicd with increases in contex thickness
and vasculae cylinder diameter comparing with control vilues. The lngrease in
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Fig(1): Tramverse sectiom throsgh the g rast of comumber a8 sifectol by
navarsl paim paflen evtrmet (X S0

() enirewiod phast

011 phant Trewsed wish 10 g of paln palien exnenet ds follar spray.

(e} plant treated with 19 g of palm pollen extract as send: sowkieg .

ke

S ST, A W= serendnry phisem pees, a Y = sermadary vylem pranp 00 £ YOI E A Deae and
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cortex thickness was maialy due to he increase in tuckness of hoth exedermmis
and cortical parenchyma cells. Whele, the meremend tuil existed in the vascular
cylinder diameter was mainly atinbated 1o the increase in the cambial zone
activity  which led 10 increases in thickness of secondary phloem zone, length and
width of sccondary xylem group, sccondary rays asd also number of vessels
fwgondiry xylem  group, Even  though the diuneler of xylom vesscls was
proporiionally decreased with the three applied concentrations (i ¢ 5, 10 and S0
&1.)in both methods of application

2- Effect on stem structure:«

Table (2) and Figure (2) clearly show that the three applicd
concentritions of palm pollen extract caused an increase in the stem diameter
comparing with the control. This increase was mare obvicus with sced-soaking
treatments than that with foliar speay, since the increase values were 4.24, 32.20
and 27.51% morc than the contral with the concentrations af 5, 10 and 50 g/,
respectively applied as foliar spray,

While. increases reached17.02, 43.54 and 32.50% more than the contrel
with the sanwe concentrations when applied as seed-soaking treatments. Besides,
the noticed ancrement in 1he stem dinmeter was associinted with the increxse in the
stem wall thickness and hollow pith diameter. Concerning, the incyement that
existed in the siem wall thickness (reached its logh value, L¢. 41.36% more than
the contral with 10 g applicxl as secd-soaking freatment) was nstinly dwé (o the
increase in thickness of epidermis. cortex (cortical collenchyma and parenchyma
lavers), thickness of parenchymatous pith, mean thickness of cortical parenchyma
cells, thickness of perivascular fibers, dimensions (length and widih) of vascular
bundles, tickness of balth outer and inner phloem tissues, thickness aof cumbaal
zome, thickness of xylem lissue, number of xXylem vesselsbundle and diameter of

* xylem vessels as well. These results indicate that longitudinal cell division was

pnmitively affected in aeristems giving rose (o the viscular cylinder, However,
the oumber of corical collenchyma and parenchyma favers and also number of
vascular bundles, whether the outermast or the innermost, were nof changed. [n
addition, tus cahancing cffect was more obwvious wilth the sead-souking
application duan  with foliar spey application, Moreover, the concentriition of 10
&1 was the most effective one in both methods of application.

On (he otler land, Table (2) and Figure (3) clearly indicate that the three
used concenirtions in the two methods of application increased the main Jength
of both cortical and pith parenchyma czlls comparug with those of the control.
Besides, this increment was higher with the seed-soaking treatmends than with
foliar spry. The conceneration of 10 g/ was the highest among the applicd
concentrations in both methods of applacalioa, Moreaver, (his stimalative effect
on elongation of parenchyma cells could explain the elongation of internodes due
to pollen extract treatments (El-Descuky and Wanas 1998).




Anatomical Responses Of Cucumber Plants To Natural ....1577

4,80 $€ PA2IPISODI 1€ SINJEA [0Ip00)) ,

1
Wy "™ r m [N i Si e e s Ly 0 malncindgad o oy 8 |
e | o il | et | oSrsal | oarsl o st | el g 1 N0 eioned (LT e phe v |
evesr | el oles LWL (2 3431 Hn i shiL N 9 Fide [0 TR e
o W s (L AL) 557 wrl " oL e sl ol AP o Ay
W | osisr Gttr | S | @Y il Wil open | enee L 134 i AN B R L
i oot (LN 4 sl fass el {13 L mw L 1 D TOINRY P T
ELTULE LT eroon | eeEn | oerce o overa | owone | WG | SR rarl g moagp] A j8 SOy |
1314} " M vir LU N s8N ool o o 19w B TR R YT s BT
V 1wy o0y ks R " oo woon o "en Hilr o A R R s 8O J0 (P
' : wo oLy Sl LY win Ll IS cCIRL L g FEA el LY o PG TP RT3 |
ma ;oY o ey ol 0% 000 me (@t of o 240 il -l WP RO R O B
arnl 00§ nooed [ ws 0 00 ws reres L o1 o Ll e e i
L, (nay 10558 Ay “wm w5 | MLl e i rem nar (L] 5 g S madpend 30 IO
IO UM | 0% o (L scon i [LIN] 53 o LR e warg) el paviadyvig
Wi _ e 519 wo ot oircn (L LW oy “win W o 2 Sy v G (04480 2F 0 BITD 0 T
mol ot oo wr el [CC U oores i EA o wi T (e el g Oy
o el “ T [ 2% viin LI2H LN (LR wio orie ar e S i aamd a0 e v P
HEn [ 1 st wil EIRYL LULH o SO 0l e ne T E A Ay A 1 S
ol o w0 Ldd o 00001 Wy o 2 Wi wr ey Gl vl fersd 0 oy
Ui §oarsn I | R Wil | 35| oe oy | osor | oerror | cses 0%l Kb B SN PR JO SOV
L 0 mal AN L 21 3} b dll 05 T8 o el Wl (L) ekl V) g -y
aut (1304 e st et (5 e M s wrol oa nu A jo TR L
oo SEwmmt | Sfiv | (ot CEOTEE | LaT ) e | seea LI0i | oasml | feEin 1R RIT jO Y (L
KIRL P oL | s 06 3t mece | grow | omoscr Doeiol (&3 SETI | 05w of 9 A2 magaq je ooam)
ecees §osoges | oecost | ooTese atorar onrrze | orwert o erzin D oesaer | oaleor | senidl | omiaged UL MG )3 IRARY) |
[ ey Prieas .-.‘.lﬂ. (L3
N . ) » t neg € ue, | » L . £
Ve W e e 2 R ) sjunaa p ()
EaT R s o ST ey SHUILIINSEIJY
e anpd weg T ——
- Tierminkd ]
———

~uwoneMdde Jupqros-paas se 10 Srads sexo) se 1ayna eavs vajjod wyed [oanjou A papays
SELIADND O 018 UIEUE 13 J0 apoasdus fratde ypanop 3i[) Jo ped Jpppu g YInoags suopayy

[eutpndoog

PUL ISIIASUEI] UT SMNJEIJ JEIIUOEOGE BICIIID J0 {pund ag) 0] PIIE[MS) SHUDILAMISEIU pue SIUnD) uedly [ZhpMeL




1578 Annals Of Agrie. Se., Mashtohor, Vol 39(3) 2601

fac, ovb wv.b,

Fig @) Tramverse scrions thraugh e middle part of the €* spical interzods

2: the maln sotmn of cucember & affected by natural paln pelles extraet (X
13

(a) virented plant.
(b): plaat trewied wilk 10 gl al puim pafice €xerect s M-:)m
(m ﬂnl treatnd wirh 10 g of palon pelben a1 and rial

m-am-o-n-mm AL pevivewsder EMIL Gph= wairr phbuw thint Ll cmmer pAgass
uuu.-‘- el Dae by aptem B A YRS swirvemiit SIHEN bvedi sad s b e el
wasrnler bywihi.




Anatomical Responses Of Cucumber Plants To Nalural ....1579
v Iey

g3l Largiiwdinal secticns threugh @e middle part of the 4 apical intersode
of the main sicn af cacunber a3 afTecied by sataral paln polken extracl (X £0).

(2 valreated plaal

D11 pleat feewied wilh 10 g al pales pelien erfract o filar ey,

(:r plasc treaind wih 18 81 ¢f pobm polhm sciract as jerd. malang oAal

©a pa oot cal paachrw el




1580 Annals Of Agric. Sc., Masktohor, Vol 39(3) 2001

3- Effect om leaf structurce:-

As shown in Table (3)and Figures (4 & 5) application of pollen extrct
with its three applied concentrations whether as folsar spray o1 as sced-soaking
weatmemnts lod 10 an increase in the thickness of both mudvein and ksmina
Besides. this increase was more obvious with seed-soaking teatments than folins
spray. Since, the increase values were 2 89, 6,72 and 9.61% for madvein and 2.04,
697 and 2700% for lamina more than those of the control with the
concentrutions of 5, 10 and 50 g, respectively when applied as foliar spray
ucatments. Mcanwhibe, these vidues reached 1272, 29.25 and 19 95% for
midvein and1068, 35.20 and 21.23% for lamina more than those of the control
with the sume concentrations when applied as seed-soaking treatments. As for the
increment  thar existed in the midvein thickness was mamly due 10 the increase i
thicksess of both uppermost and lowermost collenchyma tissucs, thickness of
Jowermos! pareachyma ssue, dimensions of main vascular bundle, thickness af
hoth uppermost and loweriost phloem tissues, thickness of xylem lissue and also
pumber and diameter of xylem vessels in the main vasoulas bundle. These
increases were mare obvious with the concentration of 50 g/l in case of fohar
spray and 10 g7 in case of seed-soaking application. However, the number of
hoth  ppparmost and lowermost collenchyma layers and the rumber af lowermost
parcachyma Ewers were not affected. On the other hand, increment that exasted in
the lamina thickness was accompanied with an increase in thickness af its tissue
componends i¢. upper and Jower cpidermis, palisade and spongy tssues and also
mean width af both palissde and spoagy cells. Thus, these results could indscate
that the more Duckened leaf du to pollen extract appleed either as foliar speay or
as seed-scaking treatments might be due to its enhancing effect upon all tissues of
the Teaf that was more obvious with sced-soaking treatments than foliar spray
ones. Furthermore, the most ellective concentratica in this respect was S0ghm
case of foliar spray application, while it was 10 g1 1 casc of sced-soaking
application.

Generally, it is evident from the previously mentioned results that the
application of matural palm pollen extract at the concentrations of §, 10 and 50 g1
whether as foliar spray or as seed-soaking treatments possively affected nearly all
fissues comprising root, stem and feaf of cucumber plant Besides, this
stimulation effect was always morc obvious in seed-soaking application than
foliar speay onc and also it was mostly more obvious with Ibe conzeniration of 10
/1 than with the othes applicd concentrations in both methods of appl:cation.

CONCLUSION

The enhancement of cucumber roots growth by using the naturad pollen
extract  being completely comelated with alierations existed in their intermal
structures. OF these alterations is that more prosounced and interested cifect of
increasing ucknsss of cambial zonc, So, cambial zone could be in ils high
activity and form a plenty of vascular tissues (secondary phioem and xylem)
(Table, 4 and Fig. 6). Increases values in the thickness of cambial zone with 5,10
and 50 g/l concentratins of pollen extract were 328, 26.47 and 8.82% and reached
39,71, S0.00 and 35.29% whea the matural pollen extract applied as foliar spray
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Fa (¢): Tranevenc sccliagd Ihrosgh Ihe midveln of the 4* appleal ket a1
cacumber 43 8fTacted by coleral palet gelled exiract{X ¢7),

{3): envtreabed plane.

[ phaest 1rearsd Wit 20 gSal paln podbn earrase o Gllar pray.

1ehs plant oruaied with 10 o1 of pied paloa w8 aced- sankl
e
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Fig5): Transverse sections thraugh the lamina of the 4™ apical leaf ol
cucumber as offectedl by matural palm pollen extrace (X [50),

{3 untreated plant,

(b pland reeated wich $0 /1 of palm pollen extract as follar spray.

{cl: plamt :realed with 10 g1 of prim polben extract as seed- soaking material.

b Lep s upper eprlormd Lepo= Jower epudermin pa = paliads lissuz aod sp. spongy Hssee
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Table (4) aod Figure (6} Percentipes of increases thas the cootrol In
cambial zone, phioem ard xylem fissue of cucomber roots s
affecied by patural palm policn esiract elther s foliar spray or a3

seed- soaking application.
Treatments Palm pollen extract
Foliarspray Seed-20akin
Anatomical features Sgl (10g0 | S0l | Sgt | 1081 | 50k
Thickoess of phloem
ceglon 223 | 302) | 2093 | 22,00 | 6744 | 4419
Thickness of cumbial
region 328 | 2647 | 882 § 3971 | S0.0D | 3529

* Thickneas of xylem

139 | 2393 | 2033 | 2625 | 5046 | 2348 |

tissse,
T |
* = | cogih of secandary xymel group.
O THus reay of 27 Kirn s sefobe 108070 @ Thckrans of ghee B bavasiadd-soa g |
QTH s 9 Camba) poveola s ey) 0 Ty of o Jrnezsed Kea0ng|
[ Trecioraes of xy'erd tgacelod o K2307) 2 Thackredd O v am baibisnc scakegd
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and seedwsoaking treastments, respectively. Here, it could be noticed that the
sonking method being more effective comparing with the foliar spray one. That
could be altributed nasinly to the high sensitivity during germinalion s@ge bn case
of soaking trestients comparing with that of advanced plants in case of spray

" ones (Sekai and Larcher, 1987 and Staub et @/, 1987). Also, this carly slage of

growth (penmination) included de-vove symbesis of several enzymes of
gemmizalion process as well as increment of cytokining and auxins synthesis (El-
Descuky and Wanas 1998), That when redated with the contents of natural pallen

" extmet especially from hormones and vitamins as well s growth factors; srict

allezation in ke germimation logically being expecicd (Mitchell ef af, 1970 and
Van Loon and Bruinsma, 1992). Considering, the previously mentioned
Bierpeetation, the thickness of both phloem and xylem tissucs (i.c. the canductive
tissues ) being maximized. Also, 0 could be noticed that their increases wese
Righer in case of scaking method than in foliar spray ope.

These results could be the main reason for increasing root size due to
treatmests (El-Desouky and Wanas, 1998). Inaddition, improving root growth
throwgh thase analomical allerations reversed upon the capsicily of root absarplion
aad mcreasing of phalosynibesis efficicncy as wedl, Yel, all of that Jeads to attain
high fruit yield with pood quality (El-Desouky and Wanag, 1998). On the other
haed, nod only root structure was altered but also that of stem was lighly affected.
[n this respect as Indicated in Table, (3) and Fig (7) the thickness of outcrmost

_ phloem tissue, fascicular cambium and xylem fissae was highly increased

compiriag with control treatment. That when comrelated with enbancement of reot
growth as well as the impeovement of leaf strocture ie the thickness of
mesophyll, phloem and xylem tissucs (Table, 6 and Fig., 8) the highest yield of
fruits being expected,

Fimally, the present study strongly admit the use of such natural pollen
extract 10 aller the anatomical features of cucumber roals, stems and leaves not
caly in favor of highest fruit yield with good qualaty, but also the possibility to
avosd all precautons about using different chemicals.

Table (5) and Figure (7): Percentages of increases than the controd in phloem
tissue, fascicular cambium, and xylem tissue of cucumber stems /s
affected by natural palm polles extract cither as foliar spray or as

seed- soaking application.

Treatments Palm pollen extract
Foliar spray Seed-sonking
Anatomsical features Sl [ 10pg1 [S0p1 | Sgn | 1027 | 500
Thickness of outermast
{ preitn 583 | 2667 | 1667 | 1167 | 33.33 ) 33.55

' Thickness of fasckoular | o g9 | 1064 | 1429 | 1071 | 2043 | 1420

.- R s Rl

0.50 | 1269 | 553 | 20.85 | 26,63 | 12.06
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Table (6) und Figure (8): Percentages of increases than the control in
phlocen, xylem and mesophyll tissue of cucumber roots as affected
by natural palm pollen extract either as folinr spray or as sced-

soaking application. S—
Treatoscnts Palm pollen extract
| Foliarspray_ Sced-soakin
Anatomical features Sph [ 101 | Sogh | Sph | 100 | S0 g
:‘,”::i"‘"” of phloemt | 542 | 3023 | 2003 | 22,09 | 67.04 | 4409
Mhickness of - xylem | 328 | 2647 | w82 [ 307 [ s000 | 3529
oickness of mesophyll | | 39 | 2495 | 2035 | 2625 | s0.46 | 2048

¥ = outermast 4 innermast phloent tssues,

* = palisade + spoagy Lissucs,
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