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Fluctuations On the Micro-Particle Image Rethinking

Yang Fa-cheng
Company of Ruida Centre in Xinjiang
15 Hongxing Street, Kalamayi, Xingjiang 834000, CHINA

Abstract: In the optical experiments, we use the fluctuation orderly coherent beams through interferometer, found in
the receiver interference fringes appeared on screen. In modern optical theory that, light is a wave, so it can happen
to interfere. On the study suggests that, produce interference fringes can not prove just a wave, but under the action
of a large number of light particles results. In this paper, particle point of view, the concept of using Huygens
envelope, point source of radiation and form a spherical envelope, and so view, the envelope adjacent to the actual
distance between the equivalent of modern optical theory of the “wavelength” to study. Combination of images to be
calculated, the results obtained with the wave theory in exactly the same mathematical expression. If this
exploratory study to be established for the theory in practice, took a big step forward .

Key words: Coherent beam; point light source; second light source; microscopic particles of light emission;
spherical envelope; geometric path difference; optical path difference
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Fig . 1 The formation of spherical envelope
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illustration
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Fig.5 With the sequence corresponding to the bright
interference fringes
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Fig.6 The formation of the electron Hooker reference
sphere
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An Interesting mathematics Phenomenon (A)

TAN Tianrong
Department of Physics, Qingdao University, Shandong 210100111, P.R.China

y—tx@163. com

Abstract: It is pointed that in the form of tensor equations, the three-dimensional equations describing
static magnetism are all the same to the four-dimensional equations describing electromagnetism. Starting
from such a similarity, a set of new basic four-dimensional equations of field theory can be obtained from
static electricity equations. As a result, it is surmised that: Firstly, there exists the third field theory com-
paring favorably with the field theory of electromagnetism and that of gravitation. Secondly, the very field
theory can describe the interaction between nucleons. [Academia Arena, 2010;2(9):14-20] (ISSN
1553-992X).

Key words: static magnetism; electromagnetism; tensor equations; gravitation field theory; static electricity;

Coulomb law

7/1/2010

20


mailto:y-tx@163.com

Academia Arena 2010:2(9)

—EBREIER ()

R

H R R 5 266071

y—tx@163. com

WRRE: fEiKETTRRIEAT, 15 =R A 2R ARRR AT R S S DU4E AR ES IR R R TR —FE.
ASCNIZFFME A, SRR B ERAE; FRE SRR B ERRR, It AR R RHER 51 /1318
B, SRR ENIZEANE; B, i “5UuikE” S, BRI E R =, BRI
ST AR, MR AEE, 51005 ARSI AR T AR G TS DR R SR ik [Academia Arena,
2010;2(9) :21-28] (ISSN 1553-992X).

B dhZkAshs; ARSI, BED); ZEHE; S0EE 51 71me

1. 38

WATER, EKETEATS, =4 A R 7 1 5 DU 2 R TR —RER, A TR AR
“ENFARIAILER ) KA MERATS ] T — LA R (HOR USSR . IERA1E 55 —F 9. fEKER
T TS =LE A AR R A S 1S DR 2 AR E S IR AR AR 18], AR “BhEREEE
MIZFIAAPE A, BATTREE GGE T HIRHAIE, IR IBIE SRR B A R, IT—Mogri 5] Jidmig.

2. AR SIERESB R
W =4S A EU AL x ' AT, T “RAR” r R xts A B

r=r,x%x);

LUK s S, IHE—MZ&R NS 2T

x' = x'(s), X = x(s), X = x(s);
G HZ I AR R R
or
e = mo
MRAZ IS M

dr = g dx' + edx’ + eydx’ = e,dx*e
Sl ZRAAR “ AR R TK R
Zw = €, ° 6

UEES

21


mailto:y-tx@163.com

Academia Arena 2010:2(9)

ds” = dr «dr = g dx" » e, dx’ = g, dx"dx"s
HZRARPRIY) <A RE Bk R g g = 8B, AT BRI ALAR R TR, XA Rk i
HEA R LA

T E Ay, w3 2:5 e MI R IE, (EXFESCNE R —NRRE, FC FORHEAE,
g}f\}j = F}Lp\/ek’
Xfgn = ey * e ILRNT: Vi, HHEIEEID,, = glPw, TH5E
vkgw = rp}w + rvkw’ (1)
RIEHERIE S, A
oe,  0Oe,
x ox*
NID]
M = Thye 2)
(D5 Q@ A%

1
r kw = ngp(vpgvp + vvgpu - Vpguv)"

RS T R
HHERFRITIZ T TR B

_dr &

K = = € o
ds Hds

XTHEZ, VIZRTT R ERREAE: 3—': = 0, MIH

dx! dx”

_ dx )
Wds ds”’°

T ds
THRIELS T MIMZALFR T, — 2K ELZRI o) T 7S
o
ds? * Wds ds =0
USRS BT K BT S T FE AR I E— ANt A ARAR x°, I B B I SR K sy, S 2y 4
i I R ALPR I — X N A XA AR S =i A AL brit A Ge e —FE, (HRIE SN
PULERT 25 () — N R — AN, Bl M ER—MZY, DR 2 — 2 e 3on— N g shid #2. 51380y
YE SN g, JIREE I E)F05) dodii i
—cldt* = g, dx"dx".
VUZER) 2 (I RIRAMR RN ES IR R, X TRXFMSIRAR, — MISnEASZIN ), MARARER E s, H
B GRRABEABIENZS R, THED &

d27\
O

d, dx A
0 = g Cugs) =8l T

22



Academia Arena 2010:2(9)

PULERS 2 B R ZRARFR AR b TR — DR ES B &R, Billn, Wik < Aix® FoRERIEHALRR, Tix’ = ct, X’
X'y X2 A 2 2 DU 2 (R R A, (e AR R — N RIS A, B2, — PRSI AR
VUZERT 2= I h R Aok RoR . XTTAERMESIR R, — DNAZIN IR USRS s i
X A
do * r”Vdr dt 0
P12 I 3R LA i i i L R mo, PRI, 7531

@:_ l—‘k dev
Mo”2 Mol v "4 dr ©

4
oo XX
K= mor“vdr dr’
M
d27\,
w =K

A FREIAR Bt R A e HIRHA A A e, Hrp s ThRm#E=0, i K —4
N T AR e e TR R AT OISR g, AR i)

“CHRIES” KRR, RS 2O R BT STHENLE g T, Hrh ez —
AMBED ), B NEFE R m, e BE I g, HIymA A L

RBEAE N AR ARSI AR, AR “Ba” RERFHRLG, “AAbrih” FRi =BG 4 HER .
TIPSR, ke —ANERIESER. fpl b THER B, b R 38— MOy RIS,
Hr—ARon “TOREELT)” B EAMCEITRIALE, S YRR, Rk, XAE
A R AGHS ] -

FABEFT LB e “SIR", B, fEEIEEE WRFIBREC) B, AEAFIEARANER, HE
MARN, Rz, SRS, HERMAK, AR R TR S4E/NEIE R, thml DU —ASDU S 2
LAPRRAIS, TTBZS HH—AEERESIR R, A HAHE ST

DU LR 2= ) 2 ARG i IR BRI 26 “ZIAR7, Fr RS HEREATR RN “HBHE A7

3. HMAHRE

TEIEH, FRATHIG— AN B R R RE? 7

AN BT RNETTIA, SRR E . XAEERE, (HEERT.

HES TSR AL GBS, UM ERESR RS S — MRS AR, R o At
(FIApR KR AR . BATHIG I M EAEMSREATHR T, Bt

K = K,

RARFEAAE? s, WA KR “HE” (12

FAT R4 “HIxHe”, HIIMR S, ZHEAX—S08, AMUFERREEEREEE, e aH
JUBR I TR MIELZ N, AT RS 0 4. (HIRAIRDKE R, XANEBAGIHER i B R
B, SZ DR B IX AT 1.

23



Academia Arena 2010:2(9)

RS IR REH > G TSI R) EEINE BZISsIRIVERIPRZEZ th, A va,
TR S, W TSIARE, — MR Im A2 JJ—ma. [FIRE, XHFIEE 2ai 7 —Z# £n,
ST )1 & —2ma. FTWASIR REBIREIS I Zni], SIS s T XA 7R, &
IS 2 DR B S IR R FARRREAE, IMHAFAE “Bh” . 4, A TREARER L
B BRI ER AR ?

A TGRS — .

YR AN PULER 23 R AAR A — MBS IR R 3 — ARSI R, A REA 50

F=Flee,
TEIZAH BB AAEYE, IIMHARER FHIEZAR S FEca AR, Rk, 79 POk —NkE, RANETE
2R N EAT YN, BRI, BRSPS USRI i AR A A

FEIXE, FRATHOE — N WERE RS0 T AR G R — AR HEREAGTAETE,  TIRA TR
SONAEEE G [ R, FIRIX—IE, 75 PHRIBCEARIEIION R, IEREIXAME SR E RN,

U\Jz/\1ﬁﬂ%ﬁa1|]ﬁtﬂw~i/\énm

H—, BIRCERRIIEBIE I ARFAER— SRR N “PArE”, RATEARER Mate “bivt )
ARRE,

o, B IRRENAR VLIRS N T, BREREI U G AA R AR

FIROXANRAF, MR RER? 2!

DARZ RIH I E Y& “FHRENL” il RZ2—A “SRATH”, Bt “Hiff” x— RSB AL S “F
BEML” x—ARESIR R R RRRIEAR:, ST AR T FRS R NER 25 8 e, et “Hufh”
| E SR B LS KA b, AR HRSR IS — SRR, B T ix—3F
WS RRR KA H HFERAEESIR R, “THEL” i — AR RS2 I J %2 B R A R
AAE,

— i, RS RAEHRIOE MM SRR LR M ARTE SRR, R R, HiSE
—ANECAEA, WARBZAEHRSR &SR AL, it ARSI R 5 — RS R, [
SER, USH IS CRARRAT, RSRT ] — MBS, TR “HES 28R, sisE R DIHbRR
BN “ HRAE RIS G AR IR

ARSI RN — PSR A T R, B MIESEA BRI RS, 1M RAR— NIRRT
Yot Geo AT, ARIHESIRRE OGN — M) Keo $BE S 1)) KR AR HRE G R IERAEIXH
BXF, B RE.

AL, EMHERIAEEAK = —ma S8, iy, S S i i, i M

AFTHIIHL, AR B . — AN TS IR R RO MEHEAIK,, T ELEER M
AT WA kg HEEE T, WIS IR REFTAREN “HER IR AR Gl 5, Mt
AN, RAREAN U1 GRED W, &4, ke, 2 BRI, tREN RGNS,
R MR 53— MR S TARRIESIRE, MO F IO A 2t
b b, AHRHERNIRIE R, A DR . 2R, (R MO, XAk
AL TR “PRoe", B Tk — MR, DS RIRA BEA A S EHHRT K.
FAER— MU T0 24— e B IEIRR Dy mo MO TR Form, X TFHHESIRER, Jsarfs

24



Academia Arena 2010:2(9)

82 _ g2t
My 2 eF o 3)

76 (3) b, Frf MR A A 28 R B I 5, 1T (3) sUUERIL T IR G2 AR R, FEXFE R, %3
R NIKETTHE.
BaEASHESR AR, KA 3520, XAMERIC MBS G, ISR AR, 3) NEbAfE
mo%)? = eFk“(iiX’: - mol“k,w%%_v, )
7E (@) R, MU 2 Gefxd %, T H AR (0 P R8st Gt R, M @) :XEN Gtk
MRZIEMRR, ikt — P REITE.

X, FAUFH—REEE: WTIEBRESR R, KERNYEEETASTRE, R E T2
IRAETRE TR, RANEA TSR, S, BT IRy, B, SKEM IR ASCE T, N “IEI10%%
PARIE” AR, “HRRACZE AR o PIARTER XIS AP R =, AR — R FRAT R “THAR” TR R “1e
B s, EEBRTEeL—MPEEN, BEMIZEE TR Z AR IR REREE] “ALUEAHRMIER .

REKFNIE, T E—AM A, ZRHELE T — MR RIS S, M “T SCaRPE” BUR “I802& A",
BRI T, B, XAtk R, ZRBEASER FAGE “HE7 e “HER” TASKE SRR AR
PE”. REFAEXS R, X PR “HET” AR —IRSFEMZRALITT .

FA ] DU R (4) iR (3) 2o X Rk B ARV E N “BHESIRER” BRI, AR
Hh, YA 2GR AR AR R . IX PR TR, R HRRAEPIMSIE R B IFAR—FAA
.

4. ERFEEGZ %R

AR A S e R SR AR AL, #REAT B IR NITERZ A, FaRie o A2 o b
FITREANS TR R REN ] 15171

FHSAR R SRR (P Sl 7 — A =N, (EBTHIRIREC PR, W51 e
AL — B e R . (HWRH =R BT R A FHR BT RITIN, 51703718 5 e e ey %
R AR SRR R “S087 A& “ g™, TS 300 “3I7 MR “Bia”, T s SR,
R MR, TR SR EKE T R

KT, YR PANONFE RS TR S B RCR, BN, EIAEER, RN E R T
FURGR B SV IS5 . AN, (R R W EERE T, SR AN, SR, N Tt
HREARIREE NG T0die,  RBERB TR, EIXH, Jfl E P A s TR,

BB LKENTOTE S, RS SR .

IRFARNS 18 GEPSUHXE, TRD, fER S — MU TR —FrokE O, KSR
ik T (REREhEE KR, MFRSEFETAER, MMBREREERE TV — o, Bk, WXRsinEm X
GHHRBAE B, & 7, A, BATRERISI it B —pr, Rog—A> “=5”. X,
FATRT LA A

e, TR, BRSSO R RS = P, HPP R R ARE . R,
FATTHED:

25



Academia Arena 2010:2(9)

A, BIJIHERER— =R L3R, BIEH TR ORI S| /13 £ SRR Bk E TV
WTFRAR
= L',
HWR, TR, AR BRIV P = ol Rk, FRATTHEN:
B. fHEFIEHER, (TR S IR
Vil = —BTue

R, W, BREAA SRR = VRAY — VAR N THE S A 55 a2 it
RIISRER, LEFRA T o — .

— AT T ERL T, AT RS S IR G, 1 IR S H SRR LA G, E- AT
S IR, ORI “fit bl S e sl I E SRt SEERUER, IXANUER MRS
MIX—= R, FRHHSR A N AR WIR—ANTHENLE RV, WITHENLE R — AN RIS IR R, H5
PEA S E A EAGE, TN RSEE A TR ERA . FFHIARH T SRR,

FRHE RIS, A Z R E PR R B AE SEUO A5 HE A B i F— Rk “X TR e 713, 17
E—NEEES IR R, AW ryﬁzj 5851 713 EAGH .

HA2, ZHRAHHAIEE AR TR SN, IR —BRARSIOS AR A R S5 18 “XTHE
MERET 13, AMEE— R W%EE/%, AR 7137 545 15 A BRI

X2 T AR, XA SR X St AT S B SIS, v T EINRT S SIETEZ IR R, RFBHERE
SER R YERITHREI U A SRR TRt (X —itls R B, BUIEREAEE T B2 R EHag <
SURRTR” A, 15 ehs AT P ELET 7 BUZRARPRI=4, 15| RN T RAERIFIIETE “has
s, PIE AT REAH G

“PT SRS FRAMATIL T 2 R FAR G IRCRIB R G, 25T RIS, NAGRFITE
A N, 3’% NEZU SR AR RIIREER I DERZ, X — “BEERIL WA —mA
JETERIIINE: | SCHRHE LSS SR R AL, TSERR B e 558U B 208 8 ERIOCER, 18 TFHHR,
REXE R, 7ﬁan SRR FEI B R

TEIXEL, A TDGEAR FEERA 1 Z RIS LAG ) SN, TRt U RIIZER, HIEN SRR
Bk, BH—H5 0150,

T, BAHEERUE IR R

C. ATLEHETI L, FEE—NIRRISIR ARG, HBE a0, 55| 7 a4, B, = L.

MR TZIRARC, 51717 S g3 RN
0, - &
N, BAHEAE C RSIRARGRNTI 1 LW 1 “RHIESR R
ZHE, At C T RLE# RN T =AHiR:
D. XFWMSERER, —AFUSES 5 L P riEsh i
& dxtdx

d?  TWdr dt

E. SI%E-DZHKE,,, BE5IKESRRAZ
L)qw = qu)vk + Vvq)}ql - V;L(D

pvo

26



Academia Arena 2010:2(9)

F. WiER—A5175051 /1352 @, , HAAEZRAN MK E e, WX TIZZHA, f

1
Dy = > &w + Cuyo

WK, D, EfF [EBOEAZ M C KL ESLE, HERaE C 7805, IEIT: YRS D,
SF—AMRE AT SRR SR R, —ANSAES i L s s i
K
e (L = ) dr de°
RYEEE, 5| %A O, 15 g7k EN
Uy = &L = 29V, @, + V@, — V, D)

FHRyEGTE F AERAR
My = £°Vigw + Vigow = Vo)
NA
'y = &V, @, + V@, — V,0,)-
X5 713 L JOFES IR RS H Eiig X, STZRE6E C.
il B 5wl F 45
G. MR IR m ARG
VAV, @y + V@ — VD) = —PTe
FEEGTE T A NS, @ AL By D E I G MBS ARG, A 17 B A 25 3 RRs
A, DX REARATRE, nfLURFF—ANEIIE idmie, AWM HRR e “FEBI 8. M C f1F 3 K&
SRR, HIZAARARHES I RS, EA AR NESIH S T RIE SR T RS, &AL EREAED
SRR EZ H

5. &RIE

FESIIRAAIITNRHE: 58—, SRR e R EALS; B, 8T “5skE” S, 56|
JIFREERE B, BRI RIRI AR, FIRIXAELG, 51005 BARFRHAN e S DT TR
RS2 AL

WER, PF R — T ISR HOREY, FESIRGS] SUHRHE AN GS, LTk T80 . (HA X T HIRi8,
LB ALY ]

27



Academia Arena 2010:2(9)

An Interesting mathematics Phenomenon (B)

TAN Tianrong
Department of Physics, Qingdao University, Shandong 266071, P. R. China

y—tx@163. com

Abstract: It is pointed that in the form of tensor equations, the equations describing curve coordinates are
all the same to those describing non-inertia reference system. Starting from such a similarity, the characters
of inertia force are examined. As a result, developed from equivalent principle a new gravitation field theory
is characteristic by that: Firstly, equivalent principle is its logical outcome; secondly, by means of the con-
cept of “gravitation field tensor”, it is connected closely with Newton’s law of gravitation; thirdly, its theory
structure is simple and nature, without specially different mathematical instruments in comparison with the
other physical forces. [Academia Arena, 2010;2(9):21-28] (ISSN 1553-992X).

Keywords: curve coordinates; non-inertia reference system; inertia force; Einstein; equivalent principle;
gravitational field theory
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Abstract: Present study was conducted to access genetic diversity among 33 accessions of two cultivated species of
barnyard millet i.e., Echinocloa crus-galli (15 accessions) and E. frumentacea (18 accessions). Though crop
possesses great nutritional value, little attention has been paid for the improvement of this crop. Peroxidase and
esterase analysis showed seven loci possessing 23 alleles in all 33 accessions. Esterase was found to be more useful
to assess diversity with more polymorphism in comparison to peroxidase. Based on allozyme frequencies, all the
accessions of both the species were grouped separately in to two different groups at a linkage distance of 6.2. The
data would be important in detailing the level of variation and relationship within and between species to plan future
domestication trials and to manage the wild species collection that is available in the gene banks. [Academia Arena,
2010;2(9):29-34] (ISSN 1553-992X).

Key words: Barnyard millet, genetic diversity, isozyme analysis, peroxidase, esterase

Introduction millet is an important dual-purpose crop. Its grains
Barnyard millet (Echinochloa sp.) is one of contain 6.2 % protein, 9.8 % crude fiber, 65.5 %
the oldest domesticated millets in the semi-arid carbohydrates and are consumed just like rice (Ruiz-
tropics of Asia and Africa. The genus Echinochloa santaella et al., 2006). Also it is a nutritive fodder for
includes some 20 species that are distributed widely animals. These aspects make barnyard millet a
in the warmer parts of the world. Two of the main valuable crop.
species, E. crus-galli and E. frumentacea are grown But, very little attention has however been
as cereals. In addition to these two domesticated paid for the genetic improvement of this crop towards
species, the genus includes about 30 annual and augmenting its yield potential. Heterogeneity of
biennial wild species distributed worldwide (Clayton environment and exposure to low temperature at
and Renvoize, 1986). These millet species are higher elevation causes economic loss in both grain
morphologically very dissimilar. Indian barnyard and fodder yields of barnyard millet cultivars.
millet (E. frumentacea) can easily be distinguished Moreover, in absence of wide genetic diversity
from Japanese barnyard millet (E. crus-galli) by its among local cultivars and released varieties, the
panicle, thinner texture of the glumes and lower selection for adaptation to cold temperature is
lemma (Yabuno, 1971). discouraging (Gullord et al., 1975).

The crop is valued for its drought tolerance, Genetic diversity of common morphological
good yield and superior nutritional value. It is the traits is difficult to measure in a natural population
fastest growing crop among all millets and can be since the traits are influenced by environmental
harvested in a short period of nine weeks. Barnyard factors to a large degree. On the other hand, their
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expression is largely governed by different
interacting genes. Complementing the use of
morphological markers, molecular techniques for
evaluating genetic diversity have been improved in
the last decades Measurement of genetic diversity
with molecular markers is relevant to assessment of
ecological conditions because it allows estimation of
important population parameters e.g.,
characterization of the geographic structure or
connectivity of populations. Molecular markers such
as SDS-PAGE and isozymes have been found more
useful to study genotypic diversity in many plant
species (Tanksley et al., 1989; Paterson et al.,1991).

In the present study we evaluated genetic
diversity among 33 different accessions of two
cultivated species of barnyard millet (E. crus-galli
and E. frumentacea) on the basis of morphological
and biochemical markers. Results would be helpful to
identify their role in crop improvement by identifying
the diverse accessions.

Materials and methods
Plant material

Two sets of different accessions of both the
species (E. crus-galli and E. frumentacea) were
examined. 15 accessions of E. crus-galli were
procured from ICRISAT, Hyderabad (Andhra
Pradesh, India) and 18 accessions of E. frumentacea
were collected from VPKAS, Almora (Uttarakhand,
India).

Morphological characters

All the 33 genotypes were sown in the fields
in a Randomized Block Design (RBD) at G.B.P.U.A.
& T., Hill Campus, Ranichauri, Tehri Garhwal
(Uttarakhand). Crop management was done
according to the recommended agronomic practices.
Sowing was done in the plots (3m X 1m), plant to
plant distance was maintained 10 cm., while row to
row distance was kept 22.5 cm. Eight morphological
characters, germination percentage, days to 50%
flowering, plant height, no. of fertile tillers, length of
spikelet, days to maturity, 1000 grain wt and yield
per plant were taken to assess genetic variability in
accessions.

Isozyme analysis

Peroxidase and esterase were isolated to
assess the genetic variability. For the isolation of both
the isozymes, fresh leaves of plants were collected
and washed in tap water followed by distilled water.
Water droplets were removed with the help of tissue
paper. 500 mg leaves were weighed and crushed in
minimum amount of extraction buffer (0.1 M tris +
2% P-mercaptoethanol) with the help of mortar and
pestle under chilled conditions. The extracts were
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quickly transferred to pre-cooled eppendorf tubes and
kept in a refrigerator. Tubes were centrifuged at
12000 rpm for 30 min at 4°C in a refrigerated
centrifuge. The supernatant was transferred to fresh
tubes. 1 part extract: 1 part glycerol: 1 part
bromophenol blue (0.05 mg/ml) were mixed and then
the samples were stored at -20° C for further use.

The experiments were carried out in order to
characterize the genetic variability by Native
Polyacrylamide Gel Electrophoresis (PAGE). The
staining procedure for peroxidase and esterase
isozyme was done according to method by Wendel
and Weeden (1989) with minor modifications.

DATA analysis

Field data for morphological characters was
evaluated by the analysis of variance (ANOVA)
using RBD to calculate the significance by magnitude
of F value (P= 0.01) and D’ statistics as suggested by
Rao (1952) wusing computer software. The
calculation of D? values involved the steps followed
by Murthy and Arunachalam (1996).

For isozyme analysis Pair-wise similarity
and cluster analysis were done on the basis of
presence and absence of bands. Squared Euclidean
distances among the accessions were calculated by
computer software (Statistica) to perform the
similarity matrix analysis using unweighted pair-
group method.

Results and discussion

Estimation of genetic
morphological characters

On the basis of D? analysis, all the
accessions were grouped into three clusters (Table-1).
Cluster-1 comprised of accessions of E. frumentacea,
cluster-II consists of E. crus-galli, while cluster-III
had 2 accessions of E. crus-galli and rest 10 were of
E. frumentacea (Table-1).

The average intra- and inter-cluster genetic
distance (d values) shown in Table-1. Inter-cluster
centeroids distance ranged from 0.00 to 3.14 and
Intra-cluster distance ranged from 1.76 to 1.9.
Comparison of these morphological clusters revealed
that maximum intra-cluster distance (D=2.25) was
observed in cluster-II whereas, maximum inter
cluster centeroids distance (D=3.41) was observed in
between cluster-III and cluster-II (Table 1). It has
previously been suggested that genetic drift and
selection in different environments can produce
greater diversity (Raje and Rao, 2001). We observed
that accessions of E. crus-galli showed genetic
superiority to E. frumentacea in different agronomic
characters. The findings get support by
Bandyopadhyay, 1998, 1999. He reported that the
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accessions of E. crus-galli were better adapted for
Uttarakhand hills and were promising for high grain
yield. Average inter-cluster and intra-cluster distance
(D) values presented in Table 1 indicated that the
maximum variability was present in cluster-II and
cluster-III for agronomic characters. So the clusters
showing greater genetic diversity can be used in
further crop improvement programme. Several
workers suggested selection of parents for
hybridization from two clusters having wide inter-
cluster and intra-cluster distance to get maximum
heterosis (Pradhan and Rao, 1990; Mehta et al.,
2005).

Estimation of genetic diversity based on Isozyme
markers

A total of 23 alleles were observed at the
seven Isozyme loci in all 33 accessions of barnyard
millet. Mean number of alleles per locus was 3.28
(Table 2). All allelic distribution is shown in
Figurel, 2. Both the species of barnyard millet i.e. E.
frumentacea and E. crus-galli were clearly separated
on the basis of both the [sozyme systems.

Three loci observed were named as Per-1,
Per-2 and Per-3. Per-1 were monomorphic among the
studied loci. The other two loci were polymorphic.
Two alleles (Per-2* and Per-2) were observed at Per-
2 locus. Allele Per-2* was polymorphic and was
present only in the accessions of E. crus-galli. Four
alleles were detected at Per-3 locus (Per-3%, Per-3°,
Per-3° and Per-3%). Allele Per-3* was present in the
species E. crus-galli, while Per-3° and Per-3¢ were
present among all accessions of E. frumentacea..
Among the three loci genetic diversity per locus for
peroxidase followed the trend, Per-3> Per-2> Per-1.

Esterases  showed abundant  genetic
variability among and within the barnyard species.
Four loci (Est-1, Est-2, Est-3 and Est-4) were
detected. Locus Est-1 was highly diverse. Four
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alleles were observed at Est-1 locus (Est-1°, Est-1°,
Est-1° and Est-19). Variation at isozyme loci
revolutionized the research and evolution (Schwartz,
1969; Wendel and Weeden, 1989; Sachs et al.,
1996,). Only the polymorphic bands are actually of
use in genetical, physiological or taxonomical studies
(Bassiri, 1976).

Dendrogram was prepared on the basis of
banding pattern obtained by both the isozyme
patterns. Accessions of both the species (E.
frumentacea and E crus-galli) were grouped into two
groups at a linkage distance of 10 (Figure 3). Again
within the species of E. frumentacea, all the
accessions were grouped at a linkage distance of 6.2
and were separated into two groups. Other branch of
the tree, which separates accessions of E crus-galli,
again divided into two subgroups at a 10 linkage
distance of 5.4. Grouping of accessions near to 0
indicates the close similarity among them, whereas
the increase in linkage distance to 9.9/10 tends to
differentiate E. crus-galli were grouped into group 2.
The findings of our study get supporte by Werth et al.
(1994). They studied the isozyme variation in finger
millet species and reported the distinct allelic
composition between two species.

The maximum variability was present in
cluster-II and cluster-III for agronomic characters.
The accessions from these clusters can be used in
further hybridization programme. In isozyme
analysis, peroxidase was able to differentiate both the
species but, it was not able to differentiate accessions
of the same species. Esterases showed large number
of alleles and polymorphism to differentiate the two
species as well as accessions of the same species.

Selection of better species can be made for
species improvement on the basis of percent
similarity with other species. Two more similar but
possessing distinct characters can be chosen for the

purpose.
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Figure 1: Zymogram of protein profile of thirty-three barnyard millet accessions obtained through peroxidase. (1.

IEC-549, 2. IEC-555, 3. IEC-556, 4. IEC-546, 5. IEC-531, 6. VRS-MB-886, 7. IEC-535, 8. IEC-538, 9. IEC-547,
10. VRS-MB-1546, 11. IEC-335, 12. IEC-545, 13. IEC-542, 14. IEC-584, 15. VRS-MB-893, 16. VRS-MB-1377,
17. IEC-530, 18. VRS-MB-1554, 19. VRS-MB-1262, 20. VRS-MB-882, 21. VRS-MB-1506, , 22. VRS-MB-1839,
23. VRS-MB-1535, 24. VRS-MB-1542, 25. IEC-543, 26. VRS-MB-846, 27. VRS-MB-889, 28. VRS-MB-1508, 29.
VRS-MB-1361, 30. VRS-MB-1372, 31. VRS-MB-871, 32. IEC-533, 33. VRS-MB-1510).
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Figure 2: Zymogram of protein profile of thirty-three barnyard millet accessions obtained through esterases. (1.
IEC-549, 2. IEC-555, 3. IEC-556, 4. IEC-546, 5. IEC-531, 6. VRS-MB-886, 7. IEC-535, 8. IEC-538, 9. IEC-547,
10. VRS-MB-1546, 11. IEC-335, 12. IEC-545, 13. IEC-542, 14. IEC-584, 15. VRS-MB-893, 16. VRS-MB-1377,
17. IEC-530, 18. VRS-MB-1554, 19. VRS-MB-1262, 20. VRS-MB-882, 21. VRS-MB-1506, , 22. VRS-MB-1839,
23. VRS-MB-1535, 24. VRS-MB-1542, 25. IEC-543, 26. VRS-MB-846, 27. VRS-MB-889, 28. VRS-MB-1508, 29.
VRS-MB-1361, 30. VRS-MB-1372, 31. VRS-MB-871, 32. IEC-533, 33. VRS-MB-1510).
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Figure 3: Cluster analysis of 33 accessions of Barnyard millet (belonging to two cultivable species, Echinochloa
crus-galli and Echinocloa frumentacea) on the basis of banding pattern of two isozymes (Peroxidase and Esterase).
The unweighted pair-group method, arithmetic mean (UPGMA) algorithm was applied to calculate Squared
Euclidean Distance using computer software (Statistica).

Table 1: D?statistics* based clustering pattern and average inter and intra cluster d values of the different
accessions of two different species of Echinochloa.

Clusters Accessions grouped in different clusters ;I values of CIIIIISterS I
VRS-MB-1554, VRS-MB-1839, VRS-MB-886, VRS-MB-

I 846, VRS-MB-1361, VRS-MB-1535, VRS-MB-1377, 1.76
VRS-MB-871 (n=8)
IEC-530, IEC-531, IEC-540, IEC-545, IEC-546, IEC-547,

II IEC-548, IEC-549, IEC-555, IEC-556, IEC-542, IEC-533, | 3.40 2.25
PRB-9404 (n=13)
IEC-535, IEC-538, VRS-MB-1202, VRS-MB-893, VRS-

I MB-889, VRS-MB-1506, VRS-MB-882, VRS-MB-1546, 250 341 191
VRS-MB-1508, VRS-MB-1543, VRS-MB-858, VRS-MB- ) ’ ’
1372 (n=12)

* The D” analysis was done according to Murthy and Arunachalam, 1996.

Eight different morphological characters (Germination percentage, Days to 50 percent flowering, Plant
height, Number of fertile tillers, Panicle length, 1000 seed weight, Days to maturity and Yield per plant) were
considered to study genetic diversity.

IEC and PRB: Accession number for the accessions of E. crus-galli, VRS-MB: Accession number for the
accessions of E. frumentacea.
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Table 2: Inter and intra species diversity among E. frumentacea and E. crus-galli accession on the basis of

isozyme (Esterase and Peroxydase) analysis

Accessions P A AP HT
All 54.50 3.28 3 10

E. frumentacea 22.75 3 0.57 6.2
E. crus-galli 45.45 2 0.57 5.4

P- Percent Polymorphic Loci, A- Mean number of alleles per locus, Ap- Mean number of alleles per polymorphic
loci, Ht- Total genetic similarity based on linkage distance.

Each of the gel was run three times to confirm best reproducible results.
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Abstract: The efficacy of chlorinated and non- chlorinated antiseptics on Candida albicans is still not completely
elucidated. Hence the general objective of this study is to determine the anti-candidal efficacy of nine commonly
available antiseptics with chlorine (Purit, Savlon, Robert, Septol, Xylol and Dettol) and three without chlorine
(Spring Mint, TCP and A.M.P.M.). The organism was challenged with diluted (according to the manufacturers
instruction) of each of the antiseptics for a period between 30 seconds and 180 seconds and the microbial cell
reduction rates were determined at every 30seconds contact by Time kill Test. The undiluted antiseptics with
chlorine revealed 100% reduction in C. albicans cell count at 60secs contact time for Purit and Savlon while at
90secs undiluted Robert, Septol, Xylol and Dettol produced the same 100% lethal effect. Spring Mint, TCP and
A.M.P.M. without chlorine did not produce significant cell reduction even at 180secs just like the control. Purit and
Savlon, diluted according to the manufacturer’s recommendations produced 100% cell reduction at 120 and 150secs
respectively while Robert, Septol, Xylol and Dettol were able to produce 93.8% and 96.1% cell reduction at
180secs. Also, the pH of the antiseptics had significant association with their efficacy on Candida albicans (’=3.54,
P < 0.05). It is concluded that chlorination and pH of antiseptics has significant effect on the efficacy of antiseptics
against C. albicans. [Academia Arena, 2010;2(9):35-40] (ISSN 1553-992X).

Keywords: Candida albicans, Antiseptics, Efficacy, Time Kill Test.

1. INTRODUCTION human immunity is compromised (Giuliana et al.,
Antiseptics and disinfectants are chemical 1997). It is well known that bacterial and fungal cell-
compounds commonly added to water for use during walls which are responsible for the cellular integrity
bath, laundry, mouth washing, wound dressing and of these microbes have different biochemical
other domestic activities such as toilet and general compositions (Henry et al., 2000). The cell- wall of
house cleaning (Akimitsu et al., 1999). They are used bacteria is made up of peptidoglycan, techoic acid (in
to control or reduce the growth of pathogenic case of Gram positive bacteria and outer membrane
microbes found on human body (Fraise, 2002). Many (in case of Gram negative bacteria), while the cell
antiseptics in Nigeria markets today have varying wall of yeast is made up of mannan (Kobayashi et al.,
degrees of effectiveness. These variations may be 1997). Also the cell-membrane of fungi is made up of
attributable to their active ingredients. Most of the ergosterols which is also found in mammalian cell-
antiseptics contain one of the following compounds: membrane but not found in bacterial cytoplasmic
chlorhexidine, phenol, chloroxylenol and membrane (Henry et al., 2000). It is, therefore,
cetylpyridinium chloride (CPC) (Giuliana et al., expected that an antiseptic agent produced against
1997). All, with the exception of the mouthwash, are bacteria may not be effective for yeast-like organisms
applied externally to prevent proliferation of such as C. albicans. However, an antiseptic which
microbial population particularly during bath. contains chemical compounds that have mode of
Most of the previously reported studies have action against the enzymes responsible for the
been on the effects of these chemical agents on biosynthesis of bacterial and fungal cell-walls and
bacteria. There is paucity of reports on the effects of membranes will surely possess antimicrobial efficacy
antiseptics on yeast- like organisms such as Candida against these two groups of microbes.
species, which though are normal flora of human Candida albicans is a normal flora of the
body but can become opportunistic pathogens when human and animal digestive tract of the family
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Saccharomycetaceae., It is the commonest fungus of
medical importance. Candidiasis can be a superficial
infection of skin, nails or mucous membrane with the
yeast form of the fungus, causing mild inflammation
(Larone, 2002). However, these tissues are rarely
affected if they are entirely healthy (Brooks et al.,
2004). Candida albicans is commonly found at low
levels among the normal oral flora, but its
overgrowth in immuno-compromised individuals or
following broad-spectrum antibiotic therapy leads to
oropharyngeal candidiasis (Sanglard, & Odds 2002).
This is typically treated with fluconazole or related
azole antifungals, which are inhibitors of ergosterol
biosynthesis (Sanglard, & Odds 2002).

2.0 MATERIALS AND METHOD
2.1 Sample Collection of Antiseptics.

Market survey of various antiseptics available
in Abeokuta markets, Ogun State, Nigeria was
carried out. The antiseptics were purchased from
markets and pharmacy shops in Abeokuta Ogun
State, Nigeria. The compositions were obtained from
the labels on the products.

2.2 Source of Candida albicans.

The Candida albicans was isolated from the
skin scrapings of a 12 year old primary school pupil
attending St. Paul primary school I in Sagamu. The
pupil was queried for cutaneous mycosis.

2.3 Purity Test

All the antiseptics used in this study were
screened for sterility by aseptically streaking a
loopful on MacConkey agar, Sabouraud dextrose
agar and blood agar plates. The cultures were
incubated at 37°C for 48hours to isolate bacteria and
yeasts, also at 27°C for two weeks to isolate moulds.

2.4 Direct Microscopy and Culturing of Skin
Scrapings

The skin scrapings were examined directly in
10% KOH with a cover glass and heated gently they
were cultured on duplicate sets of Sabouraud
dextrose agar with and without 0.5mg/ml of
cycloheximide and incubated at both room
temperature and 37°C for 4 days.

2.5 Morphological and Biochemical Identification
of Candida albicans.

Combination of  morphological and
biochemical tests were used to identify the Candida
albicans in accordance with the guide to
identification of medically important fungi (Davise,
2002). The identification test include : appearance
and colour of colonies on Sabouraud dextrose agar,
size and shape of cells, production of hyphae and/ or
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pseudohyphae, ability to produce germ tubes, ability
to produce chlamydoconidia (chlamydospores),
pellicle formation in broth , capsule stain, sugar
assimilation, sugar
fermentation, nitrate assimilation, urease test and
phenol oxidase test.

2.6 Time Kill Test

The Candida albicans isolate was
challenged with each of the antiseptics between
30secs and 180secs using time kill test as described
by Ogunledun et al., (2008). An activated culture of
C. albicans was obtained by inoculating a loopful of
the stored organism into sterile nutrient broth and
incubated at 37°C for 18hrs. The suspension of the
activated yeast- like fungus was adjusted to match the
turbidity of 1.0 Mcfarland standard corresponding to
3.0 x 10® organisms per milliliter using phosphate
buffer saline (Finegold & Martins, 1982). Then 0.1ml
of the C. albicans suspension was separately
inoculated into 10ml of phosphate buffer saline
(PBS) to serve as control and into 10ml of each of the
undiluted antiseptics to serve as test 1. Also, 0.1ml of
the C. albicans suspension was inoculated into 10ml
of each of the antiseptics diluted to the
manufacturer’s specification for use on humans to
serve as test 2. Then 2.0ml of each of the inoculums
(controls, test 1 and test 2) was transferred into
18.0ml molten sabouraud dextrose agar at 30, 60, 90,
120, 150 and 180secs intervals.
The contents were mixed by rotating the tubes
between the palms of the hands and poured into a
sterile disposable Petri dish. The media were allowed
to set before incubating at 37°C for 48hrs.
2.6.1. Interpretation of Time Kill Test.
At the end of incubation, the number of colony
forming unit (CFU) of the controls and the tests were
counted for each contact time from 30-180 seconds.
The difference in colony counts between the control
and test was divided by the colony count of the
control before multiplying to obtain the percentage
microbial cell reduction as shown below.

Candida albicans cell reduction rate% = CFU count
at t sec of (control- test) x 100%

CFU count
at t sec of control 1
2.7 pH Measurement.

An ATPH-6 waterproof digital pen pH meter
(UNISCOPE surgifield medicals, LOT NO: 33-
2006/20) was used for measuring the pH of the
antiseptics used in this study. To take the pH, the key
‘measure’ was pressed and letter ‘0’ showed on the
meter display. The electrode was rinsed in distilled
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water and blot dried before dipping into the test
solution, it was stirred once, then the key ‘measure’
was pressed again and reading was recorded after
Sseconds.

3. RESULTS

The results of the purity test of Savlon,
Purit, Dettol, Septol, Xylol, Robert, T.C.P., Spring
Mint and A.M.P.M. showed no microbial growth.
Result from the Time kill test in tablel revealed >
90% killing rate with diluted antiseptics with chlorine
such as Savlon, Purit, Dettol, Robert, Xylol and
Septol at 180s, while the undiluted antiseptics with
chlorine such as Savlon, Purit, Dettol, Septol, Xylol,
Robert, revealed 100% killing rate between 60s and

90s, (Table 2) while others (T.C.P., Spring Mint and
AM.P.M.) without chlorine could not. Table 3
displayed the pH values of antiseptics purchased
from Abeokuta markets. Though, results from
statistical analysis showed higher frequency of
Candida killing rate at pH > 7.0 than pH < 7.0, and
there was a significant difference (y° = 3.54, P< 0.05)
(Table 4). Also, relationship between chlorine and
100% Candida killing rate was determined by Time
kill test (Table 5). Antiseptics with chlorinated
hydrocarbon were found with significantly higher
Candida killing rate (100%) than in antiseptics
without chlorinated hydrocarbon (0%) (x* = 5.07, P<
0.05).

Table 1. Killing Rate of C. albicans by the Diluted Antiseptics at Varying Time in seconds.

Time Kill rate %

Antiseptics

30s 60s 90s 120s 150s 180s
Savlon 53.9 68.2 94.1 97.8 100.0 100.0
Purit 554 71.2 93.1 100.0 100.0 100.0
Dettol 20.0 31.7 54.1 66.4 85.2 94.4
Robert 16.9 31.3 53.1 65.7 83.5 93.8
Xylol 21.1 35.1 59.5 70.3 88.6 96.1
Septol 25.2 40.2 63.1 67.1 84.2 94.1

Candida albicans reduction rate%

CFU count at t sec of (control- test) x 100%

CFU count at t sec of control 1

Table 2. Killing Rate of C. albicans by the Undiluted Antiseptics at Varying Time in

seconds.

Time Kill rate %

Antiseptics 30s 60s 90s 120s 150s 180s

Savlon 91.3 100.0 100.0 5.3 100.0 100.0
Purit 92.8 100.0 100.0 100.0 100.0 100.0
Dettol 75.4 922 100.0 100.0 100.0 100.0
Robert 74.3 91.4 100.0 100.0 100.0 100.0
Xylol 76.9 92.9 100.0 100.0 100.0 100.0
Septol 76.6 92.9 100.0 100.0 100.0 100.0
TCP 0.0 11.0 13.2 15.1 17.1 19.6
Spring- Mint 0.0 25 53 6.3 9.2 11.9
AMPM. 0.0 22 5.3 6.3 8.9 11.9

Candida albicans reduction rate%

CFU count at t sec of (control- test) x 100%

CFU count at t sec of control 1
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Table 3. pH Values of the Antiseptics Purchased from Abeokuta Markets.

Antiseptics pH value
Savlon 6.9
Purit 6.9
Dettol 10.6
Robert 9.4
Xylol 9.6
Septol 10.0
TCP 4.0
Spring mint 54
AM.P.M. 53

Table 4. Relationship between pH and 100% Killing Rate at 180s

pH of antiseptics 100% killing rate at 180s  Total
Yes (%) No(%) (%)

<7.0 5 (100)
>7.0 4 (100)
4 (100)

v =3.54, P<0.05

Table S. Relationship between Composition of Antiseptics and 100% Killing Rate at 180s

Antiseptics
100% cell reduction in chlorinated un-chlorinated
180s n (%) n (%) N
Positive 6 (100.0) 0(0) 6
Negative 0(0) 3(100.0) 3
Total 6 (100.0) 3 (100.0) 9

¥=5.07,P <0.05
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4. DISCUSSION

The present study tested and compared the
antifungal activities of Savlon, Purit, Xylol, Septol,
Robert, Dettol, TCP, A.M.P.M., and Spring mint in
direct contact with Candida albicans using time kill
test

In a bid to unravel some the factors that
may be responsible for the exhibition of excellent and
preferential killing rate by some of the studied
antiseptics, analysed data revealed a significant
relationship between killing rate at 180s and pH ()’
=3.54, P< 0.05), indicating that pH of the studied
antiseptics may play a role in the killing of Candida
albicans (Table 4.9). Also the investigation on the
relationship between the killing rate of Candida
albicans at 180s and the composition of the
antiseptics was able to establish the fact that
antiseptics with chlorinated hydrocarbon were more
efficacious than those without (x> =5.07, P< 0.05) as
shown in Table 4.10. This finding suggests that
chlorination of disinfectants play a vital role in the
efficacy of antiseptics against Candida albicans. This
result is in agreement with the observation of Russell
& Furr (1996) who also reported that chlorinated
hydrocarbon antiseptics were more efficacious than
non-chlorinated types. The Spring Mint, A.M.P.M.
and TCP were found not efficacious in this study as
an anticandidal antiseptics probably because they are
unchlorinated (Table 4.1). Chlorinated antiseptics
including Savlon and Purit produced 100% candida
cell reduction in 60s and Roberts, Dettol, Septol and
Xylol produced similar effects in 90s. Chlorine has
also been reported as active against even vegetative
forms of microbes and can remain on human skin
following evaporation of alcohol Russell & Furr
(1996).

Candida albicans is the most common
cause of candidiasis, which can be acute, sub-acute or
chronic infection involving any part of the body. This
organism is found as part of the normal flora in the
skin, mouth, vaginal tract and gastrointestinal tract
(Larone, 2002).The single most important procedure
that can aid in the prevention of hospital- associated
diseases is the practice of hand washing. Physicians,
nurses and other hospital personnel are frequently in
contact with patients and thus serve as vectors in the
transmission of infectious agents from one patient to
another. Hand washing with antiseptics such as
Savlon, Purit, Dettol, Robert, Xylol and Septol can be
candicidal and, therefore, should be used before such
procedures as surgery or the manipulation of invasive
device such as catheter.

Comparison between the time-kill rate of
Candida albicans among the tested antiseptics in this
study has shown that Purit and Savlon when diluted
to the manufacturers specification for human bathing
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were effective for 100% cell reduction rate of C.
albicans at 120secs and 150secs respectively (Table
4.11) while Dettol, Robert, Xylol and Septol were
unable at the same time limit. However, in the
undiluted antiseptics, Savlon and Purit were able to
achievel00% cell reduction rate of Candida albicans
in 60s of contact time while it took Dettol, Robert,
Xylol and Septol 90s. The other undiluted antiseptics
(Spring Mint, AAM.P.M. and TCP) could only
produce less than 20.0% cell reduction even at 180s.

The extent of killing of the C. albicans as
observed from the results of this study may be
governed by two principal factors such as
concentration of the antiseptics and their chemical
composition.

Scientific facts from published articles
suggested that antiseptics bind readily to microbial
cell; with the amount absorbed increasing with
concentration of the antiseptic solution and that most
site of absorption is the cytoplasmic membrane
(Barett-Bee et al.,, 1994). The attribute of an
antiseptic is to reduce microbial population or
eliminate it, but there is often a low and rather narrow
concentration range in which their effect is
bacteriostatic (Ogunledun et al., 2008). At these
concentrations, certain  biochemical functions
associated with bacterial membrane may be inhibited.
However, in the presence of higher concentrations of
antiseptics and after prolonged treatment, the
compound usually penetrates the cell and brings
about extensive ill-define disruption of normal
cellular functions (Ogunledun et al., 2008).

The results obtained in this study showed
that Savlon and Purit are very efficacious as
anticandida antiseptics followed by Robert, Dettol,
Septol and Xylol. The presence of chlorine in these
anti-Candida antiseptics is probably responsible for
their efficacy. Based on the findings, it is
recommended that producers of antiseptics against
pathogenic microbes such as Candida albicans must
include chlorine in their formulations.
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Abstract: The study evaluated the factors influencing the use of fertilizer in arable crop production among
smallholder farmers in Owerri Agricultural Zone of Imo State. The objectives determined factors influencing the use
of fertilizer in arable crop production among smallholder farmers, and determined socio-economic characteristics of
smallholder arable crop production farmers in the study area. A multistage random sampling technique was adopted
in selecting six Local Government Areas (LGAS), two community from each selected LGA, two villages from each
selected communities and five farmers from each selected village. Data were collected with the aid of a well-
structured questionnaire from one hundred and twelve farmers. Data were analyzed using frequency distribution,
and logistic regression analysis. Results of the analysis showed that output of crop, level of education, farm size and
price of fertilizer were important factors influencing farmers’ use of fertilizer in arable crop production while gender,
age and household size were not. The result further showed that the average age of the farmers were 54.3years,
52.7% of them were males. The farmers spent about 8.5years in school and 20.6 years was their average farming
experience. They have an average farm size of 1.3ha and household size of 7persons. The number of extension
contact per month was twice. [Academia Arena, 2010;2(9):41-49]. (ISSN 1553-992X).

Key words: Fertilizer use, arable crops , smallholder farmers, Nigeria

Introduction those farmers who produce on small scale, not
involved in commercial agriculture but produce on
Agriculture in Nigeria as in most other subsistence level, and cultivate less than five hectares
developing countries is dominated by smallscale farm of land annually on the average. A smallholder
producers (Oladeebo, 2004). Smallholder farmers farmer has among his objectives satisfying household
constitute about 80% of the farming population in food needs and a little surplus for the market. The
Nigeria (Awoke and Okorji, 2004). These smallholder farmers in Owerri agricultural zone are
smallholder farmers although individually look mostly arable crop producers. Production of arable
insignificant but collectively form an important crops in the zone by smallholder farmers is achieved
foundation upon which the Nigerian agriculture rests. through two main Intercrops namely yam, maize,
Smallholder farmers are farmers whose production cassava, egusi (melon) intercrop and cassava, maize,
capacity falls between 0.1 and 4.99 hectares holding egusi (melon) intercrop (Imo ADP, 2000).

(Federal Office of Statistics, 1999). According to
Awoke and Okorji (2004), smallholder farmers are
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One major problem facing agriculture in
Nigeria today is that the fertility status of most
Nigerian soils is generally low and the problem is
how to improve the fertility and hence the
productivity of the soil for increased agricultural
production (Azagaku and Anzaku 2002). It is only
through the use of inputs as soil amendments in the
form of mineral fertilizer or organic manure that the
productivity of the soil can be improved. Therefore it
is necessary to determine the factors influencing the
use of fertilizer in arable crop production among
smallholder farmers in Owerri Agricultural Zone of
Imo State. This study estimated the determinants of
fertilizer use in arable crop production among
smallholder farmers and determined the socio-
economic characteristics of smallholder arable crop
production farmers in the study area.

Materials and Methods

This study was carried out in Owerri
Agricultural Zone of Imo State. Imo State is located
in the southeast Zone of Nigeria and lies between
latitude 5° 10' N and 6° 35' N and longitude 6° 35' E
and 7° 28' E (Ministry of lands Survey and Urban
planning Owerri, 1992). Owerri Agricultural Zone is
one of the three Agricultural Zones in Imo State. It is
located at the southwestern part of Imo State. It is
bounded on the East by Abia State, on the west by
Anambra and Rivers State, on the North by Isu and
Isiala Mbano Local Government Areas of Imo State
and on the South by Abia and Rivers States (Imo
ADP, 2000). It comprises eleven local Government
Areas, namely; Aboh Mbaise, Ahiazu Mbaise,
Ezinihitte Mbaise, Ikeduru, Mbaitoli, Ngor-okpuala,
Ohaji/Egbema, Oguta, Owerri Municipal, Owerri
North and Owerri West. There are two main seasons
in the zone —dry and rainy seasons. The annual
rainfall is between 2000mm and 2500mm while the
mean annual temperature is between 26°C — 28°C
with a relative humidity of about 98% during the wet
season (Imo ADP, 1990). The zone is richly endowed
with fertile land suitable for the growth of arable
crops like yam, cassava, maize, melon, rice, etc. It
has other favourable conditions for arable crop
production. Arable crops intercrop is the main
cropping system practiced in the zone. The farmers in
the zone are mainly smallholder farmers (Imo ADP,
2000). All these necessitated the choice of the zone
as the study area.

Owerri  Agricultural Zone was chosen
purposively for the study because of proximity,
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accessibility and cost, as well as the existence of
arable crop farming among the smallholder farmers
in the area who use fertilizer in their arable crop
production . Multi-stage random sampling technique
was adopted in selecting the respondents for the
study. Six out of the eleven LGAs (Local
Government Areas) were randomly selected. The
second stage of the selection involved the random
selection of two communities from each of the
chosen six LGAs making a total of twelve
communities. Another stage involved a random
selection of two villages from each of the twelve
selected communities making a total of twenty-four
(24) villages.

A random selection of five smallholder
farmers was done from each village making a total of
one hundred and twenty respondents for the study.
These farmers were selected from the list of
households who are into smallholder arable crop
production in the villages and this list was collected
from the village heads and Agricultural Development
Programme (ADP) Extension Agents. These Farmers
are those that are into Cassava, Maize, Equsi (Melon)
intercrop. This is because from the survey carried out,
majority of the farmers are into (CME) intercrop in
the zone with the reason that there are problems of
sourcing for staking sticks, high cost of seed yam and
high labour demand in yam production. However,
only 112 of the respondents returned valid and usable
data for further analysis in the study.

Data were collected from both primary and
secondary sources. Information on the socio-
economic status of farmers, cost of inputs, input and
output quantities, income from output etc. were
collected.

Frequencies, percentages and means were used
to achieve the socio-economic characteristics of the
respondents while multivariate logistic regression
analysis was used to determine the factors
influencing the use of fertilizer by the farmers. The
logistic regression model which derives its name
from the logistic probability function (Gujarati, 1998)
expresses the quantitative dependent variable, which
in this study is dichotomous both qualitative and
quantitative. Therefore, coefficient of multiple
determination will not be used in deciding the level
of significance rather X? — Chi squared was used.
(Fox, 1984; Ohajianya et al, 2007).
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The model employed in the analysis is specified as follows:
L,Y = L, (P/1-P)

L, (P/1-P)

b0+b1X1+b2 Xo+ ..., ngg+e

Where Y

use of fertilizer and its non-

use dummy (use of fertilizer (1) and zero for non-use)

P = Probability of use of fertilizer
L, = Natural logarithm function

by = Constant

by.by = Logistic regression coefficients
Xy = Output of the farm in naira (N

X, = Gender (male (1) and female( zero)

Xz = Age of the farmer (years)

X4 = Level of education (years)

Xs = Number of persons in the household
Xe¢ = Farmsize (hectares)

X; = Farming experience (years)

Xg = Extn contact (No of visits per mth)
Xg = Price of fertilizer (N)

e = Stochastic error term.

Results and Discussion
3.1 Socio-Economic Characteristics of Smallholder Arable Crop Production Farmers

The socio-economic characteristics of smallholder arable crop production farmers like age, gender, education,
household size, farming experience, farm size, extension contact etc were discussed in this section.

Table 1 shows the percentage age distribution of smallholder arable crop farmers in the study area.
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Table 1: Percentage Age Distribution of Smallholder Arable Crop Production Farmers

Age (years) Frequency Percentage (%)
30-39 3 2.7

40 -49 32 28.6

50-59 47 42.0

60-69 23 20.5

70 - 79 7 6.2

Total 112 100

Mean Age = 54.3

Source: Field Data, 2008

The result of the analysis shows that most (73%) of the farmers fell below the age of 60years, while 26.7%
of the respondents were aged 60years and above. The mean age of the respondents was 54.3years. This means that
the, smallholder arable crop production farmers studied are relatively old. This goes to buttress the fact that
agriculture is seen as an occupation for the aged while the young look for white-coller jobs in the urban areas.
Younger farmers are more adventurous while according to Onuoha and Nnadi (1999), older farmers are so
conservative that they treat any new thing with skepticism and indifference. The resultant effect according to
Orebiyi, et al (2002) is that, there will be a decrease in agricultural productivity in the long run when the ageing
farmers can no longer perform.

Table 2 Indicates the percentage distribution of the respondents according to gender.

Table 2: Percentage Distribution of Farmers by Gender

Gender Frequency Percentage (%)
Male 59 52.7
Female 53 47.3
Total 112 100

Source: Field Data, 2008

Table 2 shows that 52.7% of the respondents were men while 47.3% were women. This suggests that men
are more involved in arable crop production farming than women. Since farming is a laborious activity, the finding
is in line with the findings of Obasi (2007) who indicated that women are more involved in the less laborious
activities. Orebiyi, et al (2002) also observed that male farmers are expected to have a better and higher productive
efficiency than their female counterparts who are more likely to have divided interest and attention because of
domestic factors confronting them daily.
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Table 3: Percentage Distribution of Respondents by Level of Education
No of years at school Frequency Percentage (%0)
No formal education 7 6.2
1-6 28 25.0
7.12 44 39.3
13 -17 33 29.5
Total 112 100

Mean level of education = 8.5 years

Source: Field Data, 2008

Table 3 shows that 6.2%, 25%, 39.3% and 29.5% of the farmer had no formal education, spent 1-6years, 7-
12years and 13years and above in school respectively. Thus on the average, farmers in the study area spent 8.5years
in school, indicating that majority of the respondents attempted at least secondary school education. The need for
education in agriculture cannot be overstressed since the level of education of a farmer not only increases his
productivity but also enhances his ability to understand and evaluate new production techniques.

Table 4 shows the percentage distribution of the respondents by household size

Table 4: Percentage Distribution of Respondents by Household Size

Household size Frequency Percentage (%)
1-5 33 295

6-10 72 64.3

11 -15 7 6.2

Total 112 100

Mean Household Size =7

Source: Field Data, 2008

Table 4 shows that 29.5%, 64.3% and 6.2% of the respondents have household size of 1-5 persons, 6 -
10persons and 11 persons and above respectively. The mean household size stood at approximately 7 persons per
household during the study. Having large household size as in this case is sometimes advantageous because labour
may be easy to get (Obinne, 1989).

Table 4.5 shows the percentage distribution of the respondent’s farming experience.
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Table 5: Percentage Distribution of Farmers by Years of Farming Experience

Farming experience Frequency Percentage (%0)
1-5 2 1.8

6-10 13 11.6

11-15 24 21.4

16-20 18 16.1

21-25 13 11.6

26-30 13 11.6

31-35 29 25.9

Total 112 100

Mean years of farming experience = 20.6
Source: Field Data, 2008.

Table 5 shows that 1.8%, 11.6%, 21.4% and 16.1% of the respondents had years of farming experience of 1-
Syears, 6-10years, 11-15years and 16-20years respectively. Also the table shows that 11.6%, 11.6% and 25.9% of
the respondents had years of farming experience range of 21-25years, 26-30years and 3lyears and above
respectively. The mean years of farming experience was 20.6years. This suggests that the farmers have the
necessary experience in arable crop production. The higher the farming experience the more the farmer would have
gained more knowledge and technical ideas on how to tackle farm production problems and the higher would be his
output and income (Nwaru et al, 2004).

Table 6 shows the percentage distribution of the respondents according to farm size.

Table 6: Percentage Distribution of farmers by farm size

Farm size (Ha) Frequency Percentage (%)
0.1-0.9 40 35.71

1-19 47 41.96

2-2.9 21 18.75

3-39 2 1.79

4-49 2 1.79

Total 112 100

Mean farm size = 1.39
Source: Field Data, 2008

Table 6 shows that 35.71%, 41.96%, 18.75%, 1.79% and 1.79% of the respondents have farm sizes ranging
from 0.1-0.9ha, 1-1.9ha, 2-2.9ha, 3-3.9ha, and 4-4.9ha respectively. The mean farm size was 1.3%hectares. This
compares favourably with the findings of 1.30ha and 1.37ha in Okigwe and Orlu zones of Imo State respectively by
Obasi (2007). The implication of this farm size is that as population increases farm size reduces due to partitioning
in the inheritance process or due to land reform process. And this invariably will lead to more intensive land use
systems. This is so because population growth forces farmers to shorten fallow periods, increase investment on land,
manage soil fertility through manuring etc. (Obasi, 2007).
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Table 7 indicates the percentage distribution of the respondents by number of extension contacts visit per month.

Table 7: Percentage Distribution of Respondent by No of Extension Contacts Per Month

Extension contact Frequency Percentage (%)

(No. of visits per month)

0 30 26.8
1 7 6.2
2 75 67
Total 112 100

Mean No of extension contact = 2times per month
Source: Field Data, 2008

Table 7 shows that 26.8%, and 67% of the respondents indicated that extension agents visited them not and
twice respectively in a month. On the average, extension agents visited the farmers 2times in a month. The 2 times
visit in a month certified the conditions for a farmer to adopt innovations. Since according to Onuoha and Nnadi
(1999), an extension officer should visit the farmer regularly or fortnightly to know his problems on the innovations
transferred and on other farm activities so as to help him find solutions to them.

3.2 Factors Influencing the Use of Fertilizer Among the Smallholder Farmers in the Study Area.
The results of the estimation of the factors influencing the use of fertilizer are presented in Table 8.

Table 8: Estimates of the Influences of Selected Variables on the Probability of Use of Fertilizer in Arable
Crop Production in Owerri Agricultural Zone of Imo State.

Explanatory Variables and Important Statistics Logit Regression Coefficient T-Ratios
Output (1) 0.0814 3.7685**
Gender (x,) -0.0829 -1.1627
Age (X3) - 0.0592 -1.4334
Education level (x,) 0.0794 3.8544**
Household size (xs) -0.0603 -1.1732
Farm size (x6) 0.0981 3.1242**
Farming experience (X7) 0.0884 3.8603**
Extension contact (Xg) 0.0592 2.8325**
Price of fertilizer (xo) -0.0824 -2.5912**
Constant -22.0691 -6.3576**
Chi-square 72.4936

Sample size 112

** Significant at 1% level

Source: Field data, 2008.
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To determine the factors influencing the use
of fertilizer among the smallholder farmers in the
Owerri Agricultural Zone of Imo State, tests were
first conducted to check the presence of any
multicolinearity ~ between the independent /
explanatory variables. Tests revealed no such
presence of multicolinearity. Consequently, all the
explanatory variables were entered and the equation
fitting the logit regression model was estimated. The
variables relating to output of crop (xi), level of
education (X,), farm size (xg), farming experience
(x7), extension contact (xg) and price of fertilizer (Xo)
were found to be significant at 1%, implying that
these variables are the important factors influencing
farmers’ use of fertilizer in arable crop production in
the study area.

The coefficient for gender (X5), age (X3) and
household size (Xs) were found not to be significant
at the 5% level of significance, indicating that these
variables are not important factors influencing
farmers’ use of fertilizer in arable crops production in
the study area. The coefficient of output of arable
crops was positive and significant, implying that
increases in the output of arable crops produced with
fertilizer would lead to increases in the use of
fertilizer in arable crops production. This finding is
similar to those of Ohajianya et al, (2007) in their
study on comparative analysis of organic and
inorganic fertilizer use in cassava production in Imo
State. The coefficient of level of education was
positive and significant, suggesting that farmers with
higher education use fertilizer more than farmers with
low education. This could be attributed to the fact
that higher education enables the farmer to know the
benefits of the use of improved inputs such as
fertilizer in crop production. This result is similar to
those of Cooke (1982) and Asomonye (1991). The
coefficient of farm size was positive and significant,
indicating that farmers with larger farm size use more
fertilizer than farmers with small farm size. The
coefficient of farming experience was positive and
significant, indicating that the more experienced
farmers use more fertilizers in crops production.
Coefficient of extension contact was positive and
significant, implying that farmers who are in contact
with extension agents use more fertilizer than farmers
that do not have extension contacts. The coefficient
of fertilizer price was negative and significant,
implying that farmers use more fertilizer when the
price is low than when its price is high. It also means
that the farmers respond positively to the dynamics of
the market forces.
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The findings on farm size and extension
contact disagreed with the finding of Ohajianya et al
(2007) but are similar with those of Likita (2005) and
Dittoh (1991), while the results on farming
experience and price of fertilizer are similar with
those of Ohajianya et al, (2007), and Udoh and
Akintola (2001).

Conclusion and Recommendations

The result of the study indicated that output
of crop, level of education, farm size, farming
experience, extension contact and price of fertilizer
were important factors influencing farmers use of
fertilizer in arable crop production in the study area.
Extension work and training of staff should be given
a pride of place by the different arable crop
production implementing agencies. The level of
arable crops output will increase tremendously if the
extension workers are active in their routine farm
visits, interpretation and demonstration of research
findings. With adequate training, they are better
armed with facts and more current on details of new
findings that will help improve their farm output.
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The Old Way Of The Economical Development Of China Is
About To Come To The End. Three Developmental Prospects
Of China In Future. What Course To Fellow Will Be The
Choice Of The 18" Central Committee Of The Chinese
Communist Party.

5k ¥ 4 Dongsheng Zhang
Email: zhangds12@hotmail.com

Abstract: InFeb.3, 2010, on an important meeting, Jintao Hu said: “Synthetically judging the situation
at home and abroad, the way of our economical development must be changed immediately.” In
addition, ,Hu made 8 important suggestions, the first one was to quicken the structural adjustment in the
national income. Thus it can be seen, Jiantao Hu and some of his colleagues have recognized that the old
way of the economical development of China is about to the end. However, at present Hu’s leader group
will hardly surmount the obstructions of the vested interests to change the correct way of the economical
development of China. There will be3 developmental prospects of China. What course to fellow will be
choosed by the 18" central committee of the Chinese communist party in 2012. [Academia Arena,
2010;2(9):69-81]. (ISSN 1553-992X).

Key words: changing the way of the economical development of China; the structural adjustment in
the national income; the 18" central committee of the Chinese communist party in 2012, 3 developmental
prospects of China, the vested interests of China, the opposition between the richer and the poorer of China

6/24/2010

81


mailto:zhangds12@hotmail.com

Academia Arena 2010:2(9) Page 82

[Academia Arena, 2010;2(9):82-89]. (ISSN 1553-992X).

In the name of God

Hereby, | present my article titled as “An Investigation of Iran’s adobe

glaciers”, and express my readiness for cooperating in fulfilling any research project.

Here, is my scientific background:

Compiler of “Laying brick and building construction and Landscaping” book
Winner of third rank in Javan-Kharazmi festival

Presenting articles about “Building shear resistance” and “effect of sound on
concrete resistance”

Winner of third rank in filed of Egg-Shielding structure, “Concrete
Competitions”, 2006.

Winner of third and first rank in 2005,2006 in “Water absorption”

Member of Researcher Club of Yazd Azad University

First rank student of Yazd Higher Education center, 2000-2002

First rank of Yazd National Proficiency olympiad, 2000-2002

First and second rank of Iran’s National Proficiency olympiad, 2000-2002

First rank of Proficiency Competition in architecture in 2004

Member of dispatched team to International Proficiency Competition, South
Korea

Yazd Governor consultant in youth affairs

Teacher of Yazd Higher Education Center

Sincerely yours,

Kazem Yavarinasab

No 3, Masjed Aezam alley, Naiemabad St. Yazd, Iran

Postal Code: 891673491

Phone: +98351-8252734&+983518236830&+983518223709
Mobile: 09132746803

82


ma
Stamp


Academia Arena 2010:2(9) Page 83

An Investigation of Iran’s adobe glaciers
[Academia Arena, 2010;2(9):82-89]. (ISSN 1553-992X).
Keywords: adobe glacier, adobe, reservoir, caravansary, thatch, shady wall, Ice-

preparing-basin, Ice storehouse, storehouse dome, ribbing, arch, sewage

A. Introduction:

Water is usually important for desert- dwellers. They know value of it better than any
other one, and try to find cool water in hot and torrid weather of summer.

Adobe glaciers are among the strangest elements of architecture, which are being
forgotten gradually by invention of electrical refrigerators. In the essence of adobe
glaciers, that once upon a time, within hard weather of summer season, brought cool and
pleasant water in to the home of desert dwellers, exists a mystery which implies a miracle

of adobe and powerful hands of architecture as well.

Figure(1) Figure(2)
B. Historical background
There is no information about historical background of adobe glaciers until Safavid era.
There is only a hint in the 11" century itinerary of Dr. John Frier:
“In this era, preservation of ice is a common and old custom.”
Moreover, Sharden, drew a perspective of Kashan city in his itinerary and showed adobe

glaciers out of the city’s fort and barbican.
C. Position of adobe glaciers:

Adobe glaciers, for requiring a wide place to be established, were made out of cities,

villages, and near the roads. Some of them are situated near reservoirs or caravansaries.
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D. Natural situation of adobe glaciers

Adobe glaciers are situated in places with hot and dry summer of 40 centigrade and cold
and acrid winter of -5 centigrade.

According to the topological maps of relative danger of earthquake in Iran, there is no

threat in this respect for any of adobe glaciers.

E. Soil characteristic of adobe glaciers’ sites

Because of technical requirements, adobe glaciers, are situated in a vast and spread
position, and are built in soils with low permeability and high resistance. Situation of
adobe glaciers positioning with respect to topology of the site, is relatively smooth and

the soil is commonly clay.

F- Glaciers structure
Structures of glaciers are often are comprised from brick and adobe in addition to stone
which is used for their infrastructures. Thatch is also used for the purpose of covering.
Glaciers are commonly comprised of 4 units:

1- Shady walls

2- lce preparing pools

3- lce reservoir

4- Dome of the reservoir

Figure(3) Figure(4)

1- Shady walls:
Shady walls are among very high and lengthy walls. The elevation, some times
reaches 10 meters, prevents sun rays to be reached on the pools, and therefore
would remain the pool much cooler than surrounding environment. In fact bu

using this technique water would change to ice in the pools.
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At the base, shady walls are very thick, but gradually loss their thickness as they
get altitude. Some times a retaining wall is constructed to support the main shady
walls. Mud or adobe and mortar are used in the construction of shady walls and
sometimes stone and lime-sand mortar are being used for 0.5 meter of the base.

Extra-vision of some glaciers is decorated with several arches and columns.

Figure(5) Figure(6)
Ice preparing pools
This is a rectangular pool which is dug alongside of shady wall and smooth
ground. There is no any special building material in its construction. Soil gathered

from digging is used for building of shady walls.

Figure(7) Figure(8)

Ice reservoir

Ice reservoir, or a place for accumulation of ice pieces, is an infundibular pit
witch is dug in a hard clay soil behind shady wall.

Walls of the pit are constructed from stone or brick, covered with thatch. The
other side of the walls is filled with insulator materials like coal-soil. Small stairs
is used to get access to bottom of the pit.

There is a narrow channel built at the lowest part of reservoir named sewage. This

sewage goes through a deep outside well and is used to flow ice water out. In
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addition, there is a pass way, which is used by people for moving in and out of the
reservoir. Soil, got from digging is used for building of pool walls, dome, and

covering them with thatch.

Figure(9) Figure(10)

4- Dome of the reservoir

There is a conical dome built upon the reservoir. In fact this dome with its big and
bulky walls is a proper shelter for preserving ice.

The dome is constructed just behind shady wall and upon the center of ice-
reservoir. Mainly, the dome has two thresholds at two opposite direction, which
are used as passageway at the time of ice reservation and pickup. Building of the
dome is setup in a hard ground and the first earth table is positioned upon it.

From the base up to 0.5 meter of the dome-wall is built by stone and lime-sand
mortar, and the rest comprising of adobe, and mud mortar. Skillfully, thickness of
the wall is gradually reduced from the base up to the tip. Interior wall of the dome
do not have any coverage and exterior wall is covered by thatch. In addition, there

is a set of stair to access through tip of louvers of the dome.

Figure(12) Figure(13)
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G- Plan guide and longitudinal profile of adobe glacier

Figure(14)

1- Shady wall

2- Ice preparing pool

3- Water stream for entrance of water through ice preparing pool
4- Dome over ice reservoir

5- Entrance stair trough ice reservoir
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6- Passageway around the reservoir

7- Conical reservoir

8- Narrow channel for outgoing of melt waters

9- Stair around the wall of ice reservoir for entrance
10- Natural ground

11- Toward water penetrating well

H- Relations between different components of a glacier
All of the achieved results are according to the specifications of some glaciers and
all relations are approximate.

L1=20-25m

L2=2L1

H1=MAX (0.2 L2 & 0.4 L1)
h1=0.25H1

h2=0.1hl

L4=L2-3

L3=L1-3

H2=0.4-0.6 m

d1=0.5L2

H3=1.05d1

h3=0.15H3

h4=0.2 m

d2=d1-2h3-3
H4=H2(L172+4.5L1)/2d1
L5=(d1-d2-2h3)/2

I. A guide for different components of a glacier
L1 = Length of shady wall in x direction
L2= Length of shady wall in y direction
L3 = Length of ice preparing pool in x direction

L4 = Length of ice preparing pool in y direction
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L5 = Width of passageway around ice reservoir

H1 = Height of shady wall

H2 = Deep of ice preparing pool

H3 = Height of dome upon ice reservoir

H4 = Ice reservoir deep

d1 = Diagonal of dome upon ice reservoir

d2 = Diagonal of ice reservoir

h1 = Thickness of shady wall at the base

h2 = Thickness of shady wall at the tip

h3 = Thickness of dome wall upon reservoir — at the base

h4 = Thickness of dome wall upon reservoir — at the tip

J. Function of glacier
A glacier is mainly activated in 2 relatively short period of time: 1- Midwinter
2- Full summer.
During midwinter which is a season for preparing and storing ice, some water
used to be streamed through the pool. The water would change to ice in cold
weather of winter behind the tall walls. In such a manner, if ice got proper
thickness, it would be broken to smaller peaces and then transferred to the
reservoir. In succession times, ice would be accumulated in the reservoir and
some materials like wood, straw, wadding or provender used to be set between
each layer as separator. Next, after covering the reservoir, dome doors would be
closed by use of mud and plaster of clay and straw. Ices would be kept within the
reservoir in such a manner until arrival of summer, the exploitation season,

whenever they would be used for consumption and drinking purposes.
K. Conclusion
Governing principles of all adobe glaciers are identical ant thus ice should remain

insulated and dry.

[Academia Arena, 2010;2(9):82-89]. (ISSN 1553-992X).
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