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Aboud, K.A., R. M. Hussein and M. M. [brahim

Genetics and Cytology Department, National Research Center, Dokki, Cairo,
Egypt

ABSTRACT

A field experiment was conducted in South Tahrir, Behira Governorate, Egypt,
to investigate the effect of different types of organic fertilization on ten quantitative
characters among 15 basil genotypes belonging to three species of basil. Treatment
types of organic fertilization were (0), (T1), {T2) and (T3). The genetic variation was
observed to be high among genotypes and fertilizers for all studied characters in both
generations. G.C.V% values were high for LG, LFW, HFW, HDW, EO% and EQY in
two generations. Very high heritability vaiues were recorded for SDW and EQY/plant.
However, moderate heritability values were noted for SFW and HFW in both
generations. As similar, the genetic advance was observed to be high for, LG, LFW
and HFW, these results indicated the gene .expression response for organic
fertilization in selected genotypes of basil. Association analysis of studied characters
revealed high significant positive correlation between essential oil yield with NPB,
LFW, LDW, HDW, and EO%,. Regarding to the mean performance of different studied
traits, superior genotypes were identified for direct or further use in breeding programs
to improve basil species under organic fertilization.

Keywords: Ocirmum species, genetic improvement, genetic parameters, oit yield,
organic fertilization.

INTRODUCTION

Genus Ocimum, Fam. Lamiaceae, collectively called basil, has long
been acclaimed for its diversity. Ocimum comprises more than 30 species of
herbs and shrubs from the tropical and subtropical regions of Agia, Africa and
South America, but the main center of diversity appears to be ‘Africa (Paton,
1992). it is a source of essential oils and aroma compounds, a culinary herb
and an attractive fragrant omamental { Morales et af, 1996).

Plant extractions are used in folk medicine, and have been shown to
contain a biological activily as an insecticidal, nematicidal, fungestic and
antimicrobial (Albuquerque, 1996).

Beside the volatile oils, basil contains alkaloids, flavonoides,
glycosides, ascorbic acid and carotenes (Sammbamurty and
Subrahamanyan, 2000). Medicinally, the piant is useful in a variety of human
and animal diseases treatment such as: malaria, colic, vomiting, common
coid, cough and skin diseases (Bhattacharjee, 1998).

The organic fertilization is a very important factor for providing plants
with their nutritional requirements. Such agriculture methods are particutarly
interest and significantly important in the newly reclaimed sandy soil, where
they not only help in increasing and stabitizing soil fertility, but also sustain
and improve the chemical and physical characteristics of the soil (Kandeel et
al., 2002 & Maria Isabella and Barbieri, 2008).
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The importance of basil is increasing and has undoubtedly a promising
future in Egypt, especially, when cultivates in new reclaimed sandy soil (Abd
El-Raouf, 2001).

Many investigators reported that adding organic manures as fertilizers
led to stimulate biodegradation through increasing the population and the
activity of micro-organisms in the soil (Parr, 1975).

The genetic improvement of any crop depends up on the existence of
initial variability for rational genetic improvement through selection and
hybridization of diverse genotypes (Ahmed and Khaliq, 2002) Considering
genetic parameters important, estimates of GCV, PCV, h?, and correlation
between different characters were determined among selected genotypes of
different species of basil (Abcud et al., 2004; and De Masi et al., 2005).

In the present work, the principal aim is to investigate the genetic
improvement of growth and oil yield of 15 genotypes of three species of basil
under different organic fertilization treatment types, also to evaluate variability
among selected genotypes using genetic parameters and relationships
between oil yield as main product and the other characters.

MATERIALS AND METHODS
1- Layout of field experiments.

A field experiment was conducted in two successive seasons (2004
and 2005) using three basil species (Ocimum basilicum, Ocimum cilrates
(local market, Egypt} and Ocimum gratissimum (botanical garden, Aswan,
Egypt). These species were grown under sandy soil conditions (Sand 95.3,
Siit 5.3, Clay 6.3, pH 8.30, Organic matter 0.8%, N 82.2 ppm) at the
experimental farm of South Tahrir, Behira Governorate.

Three studied species received dlﬂ‘erent types of organic femhzatlon
{ Table a ): 0, unfertilized (control) T1 (35 m? cattle manureffad.), T2 (20 m’
compost/fad.) and T3 (20 m® chickens manure/fad.). Fertilizers were applied
before transplanting. Seeds of the all 15 genotypes for 3 studied species of
basil were selected from the base population of the previous generaticns
(2002 and 2003) for high yield in sandy scil under organic fertnl:zatnon
conditions. These 15 parents (1-15) seeds were sown in bed on 15" March
and 35 days after. Planting seedlings were transplanted to the field in both
generations. During the flowering stage, five plants of each replicate/entry of
different generations, were harvested in two cuts during July and September
in both generations by cutting the vegetative parts of the plants 15 cm a
above the soil surface.

Table (a): Analytical data of organic manures

eport Moisture ] Eiements Organic C/N
Y ratio
N | P K carben % ]:lner %
mangre
Cattle 6.21 161 | 0.73 | 2.42 | 2638 45.85 19.5:1
Chicken 4.07 274 | 063 | 334 | 17.23 36.05 18.2:4
Compost 24.17 145 | 027 ( 0,82 | 289 47.18 19.4:1
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2- Plant records:

Plants records were considered on individual plant for;
1- Linear growth by cm (LG). 2- Number of primary branches (NPB).
3- Leaves fresh weight g/plant (LFW). 4- Leaves dry weight g/plant (LDW).
5- Stem fresh weight g/plant (SFW). 6- Stem dry weight g/piant {SOW).
7- Herb fresh weight g/piant (HFW). 8- Herb dry weight g/plant (HOW.
9- Essential oil % (EQ %). 10- Essential cil yield g/plant (EQY).

3- Statistical procedures:

The experimental design was split plot with three replicates. General
siatistical procedures were practiced according to standard methods given by
Steel and Torrie (1980).

The analysis of variance (ANOVA) and broad sense heritability {h%)
were generally assigned for the data of each season and each cut under
control according to Robinson et al., 1951,

The phenotypic coefficient of variability (P.C.V %)} ou x 100 and
genotypic coefficient of variability (G.C.V %) & O x 100 were computed
according to Burton, 1952, The expected genetic advance from selection
AG.A % was computed according to Johnson el af., 1955.

4- Determination of essential oil content %.

The volatile oil percentage of plant dry herb at every cut was estimated
according to Guenther, 1961. The essential oil content % was measured on
basis of volumetweight x 100. Essential oil yield g/plant was computed from
multiplication of leaves dry veight g/plant x essential oil %.

RESULTS

1- Analysis of variance and mean performance.

Analysis of variance for ten characters related to essential oil yield was
shown in Tables 1 and 2. Highly significant variations were observed among
all studied characters in genotypes, fertilizers and interaction, except LFW,
SFW and HFW in both cuts and generations. Mean performance of
investigated genotypes in both generations, are presented in Tables 3 and 4
under the three types of fertilizers T1, T2 and T3 with control. Genotypes 11,
12, 14 and 15 had the highest HFW values in both cuts and generations.

The highest HOW, EQ % and EQY values were observed in genotypes
no. 7, 8, 10, 11, 13, 14 and 15 in first and second cuts in both generations,
using types T!, T2 and T3 of fertilizers. It is also observed that second cut
had high values than the first cut in most characters. Comparing with control
treatment, fertilizers type T2 and T3 gave high values of LG, NPB, LDW,
SFW, HFW and HDW in both cuts in the first season. In the second season,
treatment of fertilizer type F3 revealed the highest values of LG, LFW, and
LDW in both cuts while, NPB was high only in the first cut. Oil yield showed
high values with T2 and T3 in both generations comparing with control
(Tables 3 and 4).
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2- Genetic parameters of variation:

Means, range, mean square, phenotypic and genotypic coefficient of
variability, broad sense heritability % and genetic advance % for all studied
characters in both cuts and generations are given in Tables S and 6.

The mean values of HDW were (62.83 + 1.43) and (76.42 = 1.37) for
first and second cuts respectively. Ranges were wide in ail studied characters
in both cuts and generations. Mean vaiues were high and ranges were wide
in the second cuts more than the first cut in both generations. Mean squares
of ten studied characters for 15 genotypes of two cuts and generations
indicated significant differences. The significant variation among different
species revealed considerable levels of genetic variability in studied
characters beside quantitative variation for herb dry weight and oil yield.

Variability studies revealed that phenotypic coefficient of variation
(P.C.V %) values were higher than genotypic coefficient of variation. In first
season, (G.C.V %) values ranged from 2.148 (SFW) to 15.028 (EQY) and
2.691 (SFW) to 15.50 (SDW) in first and second cut respectively,

In the second season, (G.C.V %) ranged from 3.624 (SFW) to 21.171
(EQY) and 3.59 (SFW) to 17.58 (SDW) in first and second cut respectively.
P.C.V and G.C.V were found to be higher in EO %, EQY and SDW in both
generations, indicating the presence of high level of genetic variability for
studied characters.

Heritability values for all characters were high to moderate in both
generations. From the study of heritability in first and second cut in both
generations, it is concluded that heritability estimates were high for (LG,
LDW, HDW, EO and EOY) and (SDW, HDW, EQ, and EQY) in first and
second cut respectively in the first generation. Similar results were observed
in the second generation too. Characters LFW, SFW and HFW had a
moderate heritability values in the second cut in both generations (Tables 5
and 6).

In the present investigation, it was interesting to note a high genetic
advance for, LG, LFW, HFW and HDW traits in both seasons.

3- Correlation between characters.

Phenotypic and genotypic correlation coefficients between 2l
possible pairs of studied characters in two cuts in both generations are
presented in Tables 7 and 8. Resuits demonstrated that genotypic correlation
coefficient estimates were higher than their corresponding phenotypic
estimates.

In the first generation, phenotypic correlation coefficient among EQY
and other nine attributes which are presented in Table 7. Results of the first
cut showed that EQY trait had highly significant and positive correlation with
HDW only, while in the second cut, it had highly significant and positive
correlation with NPB, LFW, LDW, SDW, HFW, HDW and EO % at phenotypic
and genotypic correlations. Also, there was highly significant and positive
correlation between LG with SFW, SDW, HFW and HDW in genotypic
coefficients level. Dala was showed also, highly significant positive
correlation between EQOY and all characters except LG and SFW traits. It was
also observed highly significant and negative correlation between NPB with
SFW.

5252



J. Agric. Sci. Mansoura Univ., 31 (8), August, 2006

*S|9AT] %1 puUL %49 je Jueajiubis ..,

gL00 | 1Z00 6100 ¥Zoo £89°0 $99°0 gre'v rze'e ¥ee o Zi£0 1o'gie
ZL0°0 vi0'0 2100 2100 £ey¥'e Lo s08'Z S6IZ gy o 9020 s00¥asy
<000 2000 £000 v00°0 GGE'E 1544 €L QL £02'96 yoED Z6ED chi (q) Joaax
w100 «-0L00 »3000 #6000 » 0561 «+081'0 £09°2e EGL LY ¥GL0 «»B9EC | qxy
| wabl00 | eBZTLO | +sGB90 | wBET L | etV ZVZ | 5+8SI SVE | nJGQTTGE | «.061 BLES | wFOSEY | wubbk 621 ] 1 | (q) sadhjouag
1000 1000 L0010 1000 ZLLQ QeL'0 ¥ 0 9608 | 2800 6510 9 (e) 100
ZBED w»wEV30 0010 veGLE0 | welQLLOT | 4oBIGETY | oo O8O VOO | «oZS0°LLLIZ | e lIED lGL°98 e (e) siazyi142
W 8200 $20'0 o0 SO0 9GS o BUE'EE 0Gr0i9L 2900621 LEL'Y €916 14 sajeotida
ns ,z wmo no 7 I mo .z PUEIN? wo .z o Lt ns ..z nd 4|
. { AO3 ) eeyd/b (%03) - { mati } uedso { M4y ) uerd/B { mas ) yee1dsb o uopelen
P& J10 jepuassy o4 1O [R1JUSSS$] Biam Aip qiay JyBiam ysai} g1l 1981am Lip wayg 1O 3aunog
351 144 gic’0 £42°0 099t 259°L £sLo ' T4%\ 8780 980 10’0
Zi60 608'0 8rZ'D 11 4] 960°L 060°L L0L°0 £80°0 iv§'0 0150 $0°03€ Q'S™
0GE'LL GiB'8 €80 LivQ 18F G} oG ol ovLo 6200 620'v GlGSE Zil {q) 40113
q glL'9 GrlE «»E9P'C »858°C 885 2E ys0'g »PEG'0 «SEV'0 LIB'S +620'0 ck qxe
T.wmm.vmv wll096 | 0ELOF | #4211 | 288V | 4o BFQOPE #9094 wO0ET | 0 /TRE0L | WOEEZES | ¥L {q} sadouarsy
¥ZLE 0svZ 2820 (44 %¢] cLSY 29y BEOC 9z00 EZL1L (X444 9 (e) 10413
»SECCOL | w895 G | waGLL AL | «oBZL'BEL | wESSVE0 | o 29F LEB QEP'G «.LS6 «B86E6S | 88065 | € _{e) siezise
L6 ivl Zra'git (4244} yEZ'Q 056892 £EG'EZZ y08° 1L 9rD'L Gl '6F \Zy'iv 4 sajeonday
o,z | oL [,z | wa L | o,z | o na 7 no L a2z | o .-f
{ Mas ) ued/ {man ) ued/b { md1 ) weidsb {QdN} (971) 3P
WbPm ysay wag | 6em A1p saaea | Jybiam ysa) saaed soyouesq Aewpd jo "on| (wa) pmelb sesun
adfjoua

“SIUDLLED.) UoeZiIlo) Jiuebio Japun s

iseq jo {pogz) uonesauab 1siy O W SIND oMy Ul SIDjoRIEYD paIpns aanejuenb ua) jo asenbs uealy ) ojqel

5253



"$13A3) %} pue %9 Je Jueanubis . .

0800 200 €z0°0 LZ0Q 8650 0L’ sy £S6'E 6620 £9E°0 400 3

020°0 rLO'D S40°0 ¥ioo €680 £3¥'0 1082 609°C i6L°0 ore'o §0'031asM
£000 2000 €000 €000 £rZe 4,51 04 QEF'EZL 282001 LirD 6050 141 (g} o113
EGL) LEL00 2000 +8300°0 »E0Z°ZY ~ELLG SOl sy BEQ'LS [y = L05P {44 qxe
wLILZ 891 ,-068°0 wEP9'L «I99°VIE | W098°1GY | 0089 | .9 V0ES | .OBEELL | .ZSB08Z | kI {a) ssdhioussy
1000 1000 1000 1000 0850 5080 00562 88562 ario 9Z0 9 {e) lon3y
WPELT 9850 5400 «.00L°0 0ELTOL | LIZERIY | L.ZEPG0ZE | L.200T0KSL | ..E86'8L | ..B9G6LL | € (x) asnzmpiing
£L0'0 §20°0 900 £P0°0 210¢€y 724 CEC'ELO1 EESOpEL acl's v L Z sapuagiday

na .z wmo L ne .z 0o mo 2z no oz no L .z mo 4
{ K03} uerdl (% 03) ( main ) yueid/b ( 1A ) yueyd;G { Mas ) yueyd/b .u r——
P12 o jeHuass] % 10 [e4UISS T F WBtasa Lap uayg WG122A Y521y 13} wGom Lap qu.m]_ o u.Erom
62¢1 TN, 820 SEL°D EVH 8L9'¢ Wwl'o S0L'0 £9L0 i8l'0 oo e

848°0 £rlo L9340 122°0 S¥6'0 8017} €600 630°0 ¥os'o G1S'0 s001e 'S
29€'LL A 6160 S650 1681 €8l AL 6E1°0 200 QLT 198°E [43) {q) 10113
82041 wEGLPL ~OEVY «0VL'9 GLGEL Cley SLLLD « 0181 8126 +S0E'Q (4.4 gxe
-LB5P°062 | 9L6°C00 LOETHL ~BEZGEL WILPOSS | LLERDLSE -089°CE +EGLS 4567095 | . 1085k (43 {q) eedhppusg
69T vi02 SoLQ £91°0 vSE'e L9y 2£00 8100 £56'0 €10} 9 {e)ouy
~B9LPPE | .bL99L | L.GETPS | ..S66¥0L | ..ZELOLL | ..l08°08C 9229 »98P £ WPEB06 | 005922 | € (=) mezmyey
ZEEEYL 99€z1 | ofecl by 211952 BN -144 2821 o9r0'L ZIEYS ¥09'2S z sajeonday

ny 7z nd oz no i nd_ 2z n3 L mI .z LI ! m .z na b p

{ MdS ) wed/b (MaT) ued/B (M7} quedB mwm%.ﬂ__a (91) vp ! woneren
wyGiam ysayy swa)g wbam Aip saaea wBiam ysay saaea Aseund 3o ‘oN {w) ymoul seauny 10 33108

5254

Aboud, K.A.et al.

‘sjuawyeasy uoneziuay siuebio Japun sadAjoua
hseq jo (5o0z) uvoneisuall puo3sas oyl ul SN OM} W SId)JCIEYa paipnls aaneuenb uaj Jjo aienbs ueapy “(Z) aqul



PELIINUBW SUDIYD W I = §1

‘pejasodwion W oz =Z4

"pe)DINUEW Bpyed U SE = |

J. Agric. Sci. Mansoura Univ., 31 (8), August, 2006

ﬁ e -agr't 180°0F 102 0eT-be1 850’0 ¥ 686G’} [ANF A cT° e €O0°0F¥ 061 ae'z—-9og’tL 9900 F0R'L n weyd/5
opZ-651t £900FS64 gET—-05'1 2900 F83'1 622 €Vl 900°0F08') SL'zZ—-8Z'L £900QFE9') 1 Pioit o 3
08Z-06'1 0900 FSKe oRZT—-06'1 A0FSKe ogz-061 €00 F T 08T —08'1 |90 0¥ 6EC n
pEE-0Z2 SR00F 09T oreE—-02¢ 9800 F€LZ OEE-QL'2 LRQD¥ G692 0Ze—-02 £200F 92 | % o "3
7i8-8¥vL SOl FED IS g99g-9'1L | 9L F6908 508 -20L OZLFOPEL | £03-v89 | LELFZYH n
S8'6L ~809 |E'L FEL69 BEGL-ZL09 [ OV ¥60'89 ye'gl—-SELS Z51LFSE'99 | SLvL—~1965 | EVIFERCY | MO
€8IS - bESY L'y ¥ LG9 VLS -8y [ 09 F FPTOLP | LSIS~OSkY | SSY OOV | V'EDS - T8 | GZ'V ¥ 98°C9 H
CLO09P - PE66C| ITESTFRLGIY (Z0Or—GL /68| QTG FZOLLY [GOGSPF — L1 I6E | TSGF 66 1LY |6V ~PE'OSE| B6°S T I VIV | MIH
gL'LeE~SS'IE ZBEOFQZ9T | 29C€-55'12 | OO'L For iz pL'ZE-2BOC B0LFLYIZ | GIIE-TVOZ | BZEDF LERL H
r'gl —Sr'ic ERPOFLZYE Z21BZ-0CIZ | €BPOF20PT | GLLZ-2L02 (ES0FEIEZ | £V AC—B0Z | BIPOF BEEZ ! Mas @
TYGL—-Z6EL | €ILFO0CYL | Z1GL-28E) (996D FPoSrL| ZESL-Z8EL | LV FLESKL | €iSL-€9EL | TLVLFPERL 1] v
Z6EL -5 bZ1 6220F JG0CL | GEEL-L'62) |EI9DF600CL] QGECI—Z 121 [REFOFQ98ZL] ¥'TEL —-S0OZL | 8E8'0OFETOTL 1 MJIS :7-“
€L'9P - g1'8t GPIOFBLEZY |SIEr—9LLE | GSPOFVYIOF | DOZP—tLLb [ PESOFEZ OV | L1V —PL'GE | BESOFGO6E "
el el £ATA TOOOFLZIE | ZLEC—9EGZ | 89S 0F000E | ZZVE - T 02 | SBGOFVIGZ | OLME—~TOVT | SZGOFOV AL i M
LZIZ-¥E8l LZTFCLO6L [ LOBL-T0L) | LS LFIEZ6L | 0961 -8'9L) [ 8F'L FS00GH | 8'€61 —L'€L4L | 91¥5R'S8L ]
¥'€51 - 5691 9 C¥69181 TEGLI~PZOL {OZTF P00 | 2881 —E6S1 | CZCTFECOLL | EFBI—€86L | POTFELELL I M7
Sli—-PPL 8IZ0¥ 1POlL £eL~0sl GET O F 0591 eli-9v%i LVOF6B6'SL L -0TEL | STTOF6YSE ]
EEL—-81L CHLOFGSCL Oet~Tit 9ELOF 9Tl DEL-¥I SL'o¥ gLl PTL-0S01 | SLLOFFLL | OdN
ﬁ e —-vEL ve'L FL0.0 Li6-5TL PELFESO8 | 0Z66~QVEL | SELFLYGR | 9IG6E-PI'0L | BELFIZEER 1]
gre—8vs 141 ¥FeE'se g6 -4 9.1 ¥60€8 peg -9 £31F9608 | 298-04'68 96°L¥28'9L | o1
-] ST ) IJS¥O b I'sT0 o FSF0
abuey ueay} abuey ueay abuey uealy obuey uealy sie)oeyn
£l (41 [ 35 [onRued sy
sauneal) voneziiua) sueliio %

*sjuawieasy uonezyipay suebio
Japun sadAiouab jrseq jo (ppoz) uonclsouab 3siy o W SIND om) Uy spES} pRIpMS (e Jo {y) 2buey () weaw -(t) siqey



Aboud, K.A.et al.

"PejINUTW SUDNIIYD W 0z = ¢l

“pejisodwod w oz =z1

‘pPejdinuews ajjes wigg =Ll

gL C—-6E'1 P00 ¥ 90T LEE=G'1 1900 FG6'L A AW | L900F 16} £€2C-9¢'tL S900F pr'l ]

g8z -l YOLD¥ TG SHE—6E'1 0600F 1671 29T 02’1 0oLQFEa’t GZT-ITL 600 F 290 | [ueyd 0 pk o3
8T-6'} 6900 F IvT GZ-0G't GROOF Iv'Z 6T-61 L1900 FEYT ge-6'1 r90'0F 6ET il
ZE—QZ 6600 FS5'C [ il 4 160'0F¥55°C eE-Gl GGO'0F ST 0E-6G) 9600 FSPT | % 3

18798 - 2VEL LUVFZOG6L | 64980908 | GO'LFOLGL EUsSg—-wi'ZL Wy IELL IG'SB—S8GY | ZTLFESSL 1]

g9'¥8 — /G798 POLFPZZL [ Z1L8-F0°09 | GO'LFGL'TL EQE8—TLGS | 29') FOLGO EFBL-VIES | 2L L F 2659 1 MAaH
LVETS—9L'ESy | S0O'SF G108k |KI'GIS—SGSP| EP Y FTOTBY | C0ZG-TTSk | ESPFZC0BR | ZSIS—VI'SEY | 65V FpECLIF [}

209k —2G8C | PLSTFSCOLY (GOS0 —-T'L8V |OZSTFOP LY | TGSK—T28C | OL'SFGEICK | ASSP—Q'LIC | 085S F6LPLP | MJLI

VP —8L'CE | LZLFLLZE [CLGE~GOET | ST FOLIE eror-ZTie EC'E FESOL p1r'gc—9z'gl LZV¥F9RLT [}

CIGE-QL'Ve [ POBOFEGOT |SLCZE-VIEZ | IE20F0LE2 | TTSE-DL'TT | 2SGCOFERLIZ | PVIC—-VL'ZZ | 262 0F vgae 1 NS
€OSL-—rL8CL | STLFGKEYL |OLISL=C9CL| O L F LLOFL | TCSL-ZL'FEL | FPLEFOSHL CESL-PZEL { I¥LFIOCVL H
CTSPL—BLPTL | 0L L FORZEL | 2Ok —VI'SZL| ZL L FGL'TEL [ VOEPL —CL'ZCh | SS' L F P2 IEL [91'BEL—91°811L | 62'L F 26821 | MJS
CELr—-8LUE | GPLOFTOTN | BTV —-CLFE | SOOOFERIY | ZVLAP—VEPE | COGOF RO IV | PLSP—-212¢ | 9807000 1]

SiOv—bL'6Z |ESCOFEEVC | OV Er—FIQZ | CTLFETIE ZIGE-BL'9Z | QZ6OFPSEC | ZI'9E-FL'OZ | 662 0FBOIE | M1
GroZ-2Z108L | GRLFGLOGBE | 2'10Z—Z84) [ GO L F PG 88 | ZZSOL~VI'GLL | VL FPEZ8L | VI6L—-ZWL | 6L FEE98L n
Zy6L—299L [ SZZFL5281 | p'SGL—2vol | 9L ZF6'I8L TIGL-209L [ TFIP6LL| 988i~-€05L | IETF809LL | M1

6LL—-2S1 S6ZO0TFIEOL | GLL—8i 1OZ0FCE9L | PZOL-SZFL | FOEOF IGSE oLL-0¢€l IZE0F¥S S1 I
geElL—-gol QrZ0 ¥ ZEZTH it —-g0L GIZ0FOZZL JEL—-20) PSTOFSELL €Zi-1'9 CLZ0F 9401 1 ldll
86 - 80'9L LGLFOLOG | rLULG-Vi'LL | SOL FLZOG CTA-LHL 68} ¥59'88 BLOG—-9L'TL | GULF 99D n
§L6-29L SSLFSEL €96 —-£'6L 95°L FS5'68 veg-9'3/ D9LFI0WE ri6—-069 CLFECID | (2] ]
H ] IS0 N 2's+] H | A'SF] Y ST
abuey o uray abuey . uealy aliuey . uray abuey ueay —
SJUIWCDI UGITHIMA) Do 104 sma

1apun sadfyouab seq jo (500z} tonesaudhb puodds dy Ul $3 o/A) Ul Sty patpngs e Jo Y(u) abuey) () ueayy (¥} ojnvL

*SJUDWIEDN uonezIio) suebio

5256



|ndcag h: YEId é"a!lon

i
%
I
|
l it + | [ U8




J. Agric. Sci. Mansoura Univ., 31 (8), August, 2006

'n second gereration, phenotypic correlation coefficients among
essential oil yield and other attributes are presented in Table 8. Results
indicated highly -significant and positive correlation between EOY with LOW,
SFW, HOW and EO % at both phenotypic and genotypic correlations. On the
other hand, it was observed low and negative correlation values between
HPB with LG, LFW, LDW, SDW, HFW and HDW.

4- Promising cultivars and correlations.

Genetic divergences in 15 genotypes of different sources were
grouped into three clusters. Ciuster pattern explained the direct association of
ferillizers types with oil and herb yield (Table 9). The highest values of herb
fresh and dry weight, oil content % and oil yield under treatment of fertilizers
types T1, T2, T3 and 0 (control) are presented in Table 9. Results indicated
that, genotypes no. (2 and 4) in group |, {8 and 10) in group It and (14 and
15) in group il had the highest vaiues in herb fresh and dry weight and oil
yield in both generations.

DISCUSSION

The pooled analysis of variance and freatment mean sguares were
significant for all studied traits, suggesting the presence of wide variation
among genotypes and organic fertilizers types. Veriability was higher for all
trails indicating that these traits were governed by additive gene effect with
low environmental effect. These results are in accordance with the finding of
Szzbo et &f, 1697; Dhar, 2002.

From GCV and PCV estimates, exhibited mzgnitudinally higher values
than other characters in both generations Singh ef 2/, 1998, also reported the
similar results, high magnitude of genetic variance which suggested the
presence of high genetic variability of selected genotypes of basil. These
results are in agreement with the results of Seidkr-Ozykowska and
Kazmierczak 2001; Blank ef al., 2004. The proportion of variation, which is
heritable, was not sufficient to determine the GCV zlone. This could be done
with the help of heritability estimates and genetic advance.

Broad sense heritability estimates were seemed to be a satisfactory
fool for selection based on phenotypic pericrmance of basil genotypes. In the
present study, heritability estimates were ranged from high to moderate for
studied characters. High heritability values of LG, SDW, HDW, Oil %, and Qil
yield suggested that, selection for these traits under different organic
fertilization types may would be more effective.

The data of selected genotypes mean performance under organic
fertilization indicated that, the mean values in genotypes 2, 4, 8, 10, 14 and
15 had the maximum values of growth and oil yield under F3 fertilizer type
treatment. The differences of results may be attributed to the differences of
fertilizers types in genetic materials and environmental conditions. This
finding had analogy with studies alrezdy reportad by Maria Isabella and
Bearbieri, 2008; Singh et al,, 1998 suggested that, traits with high heritability
coupled with high expected genetic advance may be response better
selection, High heritability coupled with high genetic advance values for traits
LG, LFW, HFW, and HDW it is inferred that, simple selection among basil
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genotypes can bring significant improvement in cil yield and its components
growth characters.

The genotypic and phenotypic correlation coefficient worked out
among different characters including olt yield revealed that in general,
genotypic correlation were higher than corresponding phenotypic correlations
in ali cases, thereby suggesting strong inherit asscciation between various
characters were genotypically and phenotypically correlated with cil yield.
These results are indicating that, cil yield may be improved through selection.
The significant genotypic correlation between Oil yield and LFW, HFW, HDW
and LDW may be related to greater photosynthetic capacity provided by more
leaves and branches.

The results of correlation coefficients revealed that, the nature of
correlations among various characters showed considerable variation.
However, significant positive correlation among characters imply that, piant
breeders can rely more on these characters for selection of superior
genctypes in Ocimum genus.

Generally, these correlations indicated that, the association between
essential oil yield and other characters were different in each generation. This
is suggesting performance of cultivars changes from generation to cther,
thus, the selection response in dry weight and c¢il yield from other traits would
be different in both generations.

Study on genetic divergence of 15 resufts from 3 distinct species of
Ocimum. However, these specigs were diverged under different types of
organic fertilizations, while genotypes obtained from the same species were
generally different. This was observed also by Aboud et al, 2004; Bowes e!
al., 2004.

Cn basis of high growth herb and oil yield components, (2 and 4), (8
and 10) and (14 and 15) genetically diverged and were the superiors
genotypes in three species respectively. These genotypes can be used in
breeding programs for different traits in basil cuitivars.

From the practical peint of view, the increase in leaves fresh biomass
and oil yield, induced by organic fertilization types can has positive effects,
since, the commercial value of basil and its farmers incomes also depends on
the amount of essential oil production.
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