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LSULTS AND DISCUSSION

I. Effect of erowth substances on root formation from the terminal

cuttings of Jasminum sambec plents:

I.l. Tffect on the rooting percentage:

mable (1)shows that the treatments with both IBA and
kinetin at the used concentrations, gignificantly incrgased the
rooting ability of cuttlngs, however, “the dlfferenées anong the
trectments in most cases did not reach the level of sxgnlflcancy,
PMig. (1) shows thet kinetin 25 and 50 ppm, 1ncreased the percent-
ege of the rooted cuttings from 20 % for the untreated cuttlnés
to reach 410 % and 52 % respectively in case of J. sambac (single
strein) in the 1980 season. In case of J. sambac (double. strain)

the percentage increased from 12 % to 60 and 68 % respectively.

Jipping the cuttings in IBA at the rate of 2000 and 4000 pem,
significantly increased the rooting percentage to 72 and 80 %
respectively with the gingle strain. '”he¢same treatments with
the double strain, increased the percentage to 64 % and T2 %
respectively compared with 12 % for the control., Results of the
second season, 1981, rollowed the same trend. These results are
in aéfeement with those obtained by Kale end Bhujbal (1972) on
Bougainvillie var. Lary palmer and Bose et al (1973) on Hibiscus
end Jasminum end Singh (1975) on Jesminun sambac. They all found
that treeting the cuttings of these plants with IBA, significantly
improved the rooting percentage. In caée of Bougainvilliea, the

percentage reached 75 % after the treatment compared with 15 %

in the untreated cuttings. ;
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I.2. Effect on length of the roots:

- Table (2) indicates that kinetin et the used concentrations
slightly_increased the root length, however, the results did not
reach the level of significancy in both types of Jasminum, On the
other hand, IBA alone significantly increased the root length. In
‘case of single strain, the two concentrations 2000 and 4000 ppm
~increased the root length from 15.60 cm in the contTrol to reach
21.00 and 26.00cm respegtively in 1980 seasoﬁ.' In the second season
the values increased froﬁ 11.50 cm t'o reach 20,00 and 25,50cms In
case of double strain, the lower concentration of IBA increased
the root length from 11.30cm to 17.20cm while the higher concentra-
tion gave 18.80cm, in the first season. These values were 9.70,

15.00 end 18.30 cm in the second season (Fig. 2).

Combination of kinetin and IBA increased the root length thanl
the corresponding kinetin concentration if addéd elone. These re-
sults are in'agreement with those obtained by Loomis and Torrey
(1964) on Radish roots and daspar et al (1967) on Hordeum., How-
ever, these treatmentis decreased the value compared with the cor-
responding dose of IDA when added separately. The results of thé

two seasons are quite similar.

I.3. Lffect on weight of the roots:

It could be seen from Table (3) that application of kinetin
and IBA separately increased the weight of the fofmed roots on
the cuttings in both the two typcs of Jasminum. In case of J.

"

sambac (single strain) the weight of the roots increased from 0.90gm



02°I 0r*:e I9°¢ 00°*9 80°*2 09° ¢ Lot go°*L = I0°0
68°0 €e°I 66°I 00V 26°I £9*2 162 GL*¢ = 60°0
var veT VeI | YT
’ UOT1OHIeT L AUTRIULY C@i3os5I83UT m.pmm.!wu‘ Uty MOT3 O udwd T QUiaguaTy (15 iR Re N a- LV g mﬂ.wu‘“wﬁwv_.
I36T 0361 I861 0861 e
U038 aTqned d3ques® URNJLGE RTdULEs woqutis® P a*s*1
= = 0€*ST - €€°LT L9°YT OP°9T OT°ST LL°CT - = 80°12 slL*o2 62°6T 06°02 00°6T1 Lg*02 | uwy
€2°LT 02*ST | 02°LT OT°*ST 02°9T OL°LT 0€°81 08°81 [L9°t2 05°52 0062 L5 ve 06°€e ¢&lL°Se 06*52 00°92 | 0007
00°CT L9°*9T | 02°ST 08°9T 08°¥T 00°91T 00°ST 02°LI |80°02 2k oz glL*02 0stoz2 06°6T GL°6T 00*0¢ C0’Tec | C00z
LO®2T €V T | 06°€T 06°9T O00°€T 05°ST O0L°6 0€°IT |84*¥T 02°9T | 08°LT 00°LI GL°YT 00°9T 0S°TT . 09°5T| ox83%
TI36T 0851 1861 0851 TS6T 0861 T36T Cs61 I85T 0851 1861 0861 1661 0861 1861 0361
ueay 05 T4 0107 uzey 0S Gz oxeZ X
udd
( &dd ) upgeury ( wdd ) uryeuty Vi
(UTaags STqnop) duquus’p ({ruais ITFULS) Osquusep

Sutrap (Wo) yjz3IuseT 300 SY3 U0 SUCTABUTQWOD

*suosess T96T PUB 0861
ITeY] Ppue UTZRUTY ‘VgT JO 39913F 3(2) STq®L



*HION¥T' $00Y NOSNOILVNISWOD WISHL GNY NILENI% ‘YAl . J0 I0Z4d¥ ¢ ( 2 ) °org
) -NIZENTX 06
*+ 000¥ ¥4I :6 ‘ G2 NIJENIN + 000% VEI * 8 * 0§ NIZENIN + 0002 VAT :L ‘G2 NILENTX
+ 0002 VAT $9 ‘ 0§ NILENIN S * G2 NIZERIN :% * Q00¥ VAT :¢ * 000Z VAT :2 ° ougz :1

IVYLS FT4N0d OVERVES °* NIVELS ATONIS OVARYS® P

6 88 L 9 S ¥ € 2 1 6 8 L 9 6 ¥ € z T
LI N NS L 1 -1 i -0 ' F N LR L ! 4.T TN, T
of i b B R T TR ETFTET R T TR
I | I | | | | j ) | [
__ __ __ __ | ‘ I __ _“ __ __ __ __ . __. __ __ _- __ __.
Ll WY “_ ! W ! ~_ YRR AN, ARRNED 1<
I N ! | I BN &L I | !
AR RN N R L A AN R NEK
| T L | I | ) 1 LYl I
YRR | YRR NL AL OIS L .
TRNEHER IRNEL XEXI RN AN d LTI dor 3
WL iy L't p il i IR L b g . S
i W __ S EL | ! il 1! __ (N ._ ! s £t
| | d b | l | | ! WL I | £
-_ __, N .|l~_ J“J __ __ __ - __ & __ __ 6T 5
O Ik = — r
! _m H Bt = ._. ] ‘__ __ __ __ =8 __ “_ H
= gy X | ! bL WY S
—— _ JL _— __ 02
] __ N
: I
LN ;
eend H
I96IFETS L i -
086I[ ] =




S¥*0  8L*0 22°0 T¥°0 €v*o . vL°C 92°0 9¥°0 = TO"0

2€°0 L5°0 |10 2€*0 TE°0 . ¥5*0 02°0 vee =600
VL YaI 14308 . VeI ’
UOT0VIBGUT UTFOUTY] UCTIv=IaUI T UTOSuUIY TOTILTISUL R . ur3euTy uoTLBISjUL z UTLeuly
1861 08351 - 1861 0851

. U.BJ35 91AnNCp 08BQWBS ° [ Uioa3s 9(aulg osques - p *qrE™
- - 69°9 TO*L 88°G 00°9 LI'?¥ €0°9 - - €0°S ¥6° ¥ oT* ¥ €1 v oT*¢ g0*¢ | uweeR
196 $9°9 | £€6°L €8°L €L°9 20°L  L&°G 6T°S 01°S 60°¢ 09°6 09°6 00°6 08+ oL ¥ ¢g*v | 000¥
0L°S 60°S | L9°9 88°S €0°S  ¥3°v 08°% 96y £y € 0s°¢€ 00°v  06°€ c6°2 TE°€ ov° € gk ¢ | 0002

g2°6  €€°6 | Ll9°L g€*L  ls8*S ST'9  £I°T  0§8°2 oL* € 95° € 05°6 2€°S or° ¥ Ly ¥ 02°T 0670 | 0I2%

131 OBEI 1851 0851 T8CT 0851 86T 0861 1861 0861 1861 0861 86T 0861 1861 0BT

CEIX 0c G2 oxo7 wsay | 05 52 0322 néd
( wéd ) usgoeury ( wéd ) urzeury Vel
‘ureags e7qnop)ovquug *p (urexze oylupg)omquug °p

*suosees Tg6T PU® mme Jutanp
(8) 3002 9Ys JO qUITem U0 SUOTLPUTQUOD JITO[Y] PUe UT40UTH! YOI Jo 2981w 3(¢) eTqel



<JHOIEM I00Y NOSKOILVNIENOD HIZHL QNY NIZANI¥ ‘VEI 40 I0dddd * ( € ) "oId
-NITINIX 065

+ 000% VEI 6 ° G2 NILENIX + 000% VHI ? 8 * 06 NIZANIY + 0002 V4I :L ‘G2 NIZINIX
+ 000z VEI 9 ° 0§ NIIINIX 325 ¢ g2 NIIENIX ¥ ° 000¥ YdI :€ * 000€ Vdl *¢ ¢ ougZ 1

RIVHLS Z14n0d OVERYS ° [ - NIVHLS JTONIS OVEWYS™ [
& 8 L 9 & ¥ € ¢ T "6 8 L.9 s ¥ € 2 1 |
N IEEIREL nmiEEREBOERRE rmammaEEEHBRUEREBIE 2
NERRG | ! X _“ ! NENER _“ AR __. N |
| TR0 IRKIE NN ! IR I KT I (N I
_ﬂ ! J ! __ l, g ! L -_ Y __ ! _n L N
| I | | | | | |
BB b B BB R R B R L s
1 O I __ __ 1 | - ;_ : hl L 1Y d I S
! | | __ | | | | | | -_ i .—I_. € 3
__ NEINEN ! NN __ Y B AN - 5
: . 1 1 0o
N O T 0 A T T O MO % L ¥
LN o LYo | it | 1] | @
O B YT N _ ¢ =
_— \ | L | : B I _.—HT
| | __rll | l—l_ll 9 =
! _" _..—h __ -
| o)
- i .
I86I 6




- 33 -

cor the untreated cuttings to reach four times and five times when
treatéd with kinetin at 25 end 50 ppm. in the two seasons., \ith J.
sambac (double strain) the velues were 2.5, ©£,15 and 7.32 gm TrTes-

pectively in 1980, while they were 2.13, 5.87 and 7.67 gm in 1981.

In 1980, cuttings of J. sambec (single strein) when treated
with IBA at 2000 and 4000 gave weights of roots reaehed 3.48 and
 4.85 gm. The senme treatments gave root weight of 4. 56 and 11.9gm
with the J. sembac (double strain)., The seme trends are observed
from fhe results of the second season. These results are in agree-

ment with those obtained by Azmi and Bisgrove (1975) on Rose multi-

flora, end Ivanicka and Pastyrik (1978) on Rose pomifira. They

obtained higher root d4dry weight when treated the cuttings with IBA.

Data in the same table showed that the combination of kinetin
and IBA also increased the weight of the root than the untreated
ones, but sometimes, the valuce were lower than those resulted from

each of the two substances when added alone (Fig. 3).

I.4. ZIEffect on carbohydrate content in the roots:‘

The two substances increased the carbohydrate content in the
formed\roots on the cuttings. The effect of the higher concentra-
‘tion from each of the two substances was more pronounced than that
of the lower one. Kinetin at 25 and 50 ppm increased the total
carbohydrate content in roots of the single strain from 9.66 and
10.57gm/100gm compared with 6.99 in the control. The two levels

inecreased the values in the double ptraln from 5.66 in the control
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to reach 11.40 end 12,68 gm/100 gnm respectively, IBA at 2000 and
4000 ppm increased the velues from 6.99,to reach 12.00 end 13.00
gm/100gm in the single strain and from 5.66 to 10.95 and 12. 30gm/
100gm in the double strein, It could be noticed also from Table
(4) thet IBA showed no merked effect on the soluble sugar content
while the kinetin treatments led to & slight declinenin thisg reg-
pect. [award (1965) on Humulus lupulus indicated that the success
of the cuttings was probably associated with their ability to ac-

cumulate cerbohydrates during the rooting period.

The combined treatments with the two substances glso improved
the total carbohydrate content compared with the control, but the
resulted amounts were less than that obtained from each substances
gseparetely. Applicetion of the two substances together decreased
the ratio of soluble sugars under the levels estimated for the
control end the treatments received the substances individualy.

These results are of similar trend with both types of Jasminum,

Date’ in the tables from 1 to 4 undoubtly, reflex the promot-
ing activity of IBA in root formation, length and weight. The same
results had been achieved by several investigators e.g., Anand
et el (1972) Gabrichidze (1972), Kele and Bhujbal (1972), Bhujbal
end Kale (1973 and 1975) Chibbar et &l (1974). Singh (1975) re-
commended dipping of the cuttings in IBA solution of 4000 ppm for
obtaining the highest percentage of rooted cuttings from Jasminum
sambac. lioreover, EBose et al (1973) announced that IBA iﬁcreased,

aiso, the number of roots on the cuttings,
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Concerning the 1nfluence of kinetin either alone or in
comblnatlon with IBA there is lack in published work about the
direct ezlect of kinetin on root formation on cuttings. However,
there are many results derived from experimenis carried out in
vitro or in tissue cultures. Hesults of all the reviewed titles
came to the same conclusion, that there is a relationship betweén
auxins and cytokinens. Vhile the auxins directly involved 1in
the process of root formation, the cytokinens, however, only play
its role indirectly through interaction with the guxin ectivity.
liany investigators gave evidence that there is a retio between
kinetins and auxins at which the rcot formation took place.. Such
s conclusion would be derived from the results of Jacobs et al
(1909), Onyeme (1970) Churchill et gl (1971) Vheeler (1971) Good-
win and Liorris (1979) end Johnson and Emino (1979). Galston

(1969) stated the following:

W Ypen kinetin is applied to certein plant cells, such as °
some calluses or roots grown in tissue culture, it acts together
with suxin to produce & tremendous increase in cell division
aectiyity. Auxin alone produces only & swelling and an enlarge-
ment of fhe existing cells, while kinetin favours mitotic activi-
ty. \hen auxin end kinetin are present in & reasonable ratio,
the cells will grow and divide normelly. It may be thet the
normal miosis-producing activity of euxin is & ccnseguence of

the interasction of auxin with soxe neturally occuring kinin ".



- 38 =

Loomes end Torrey (1964) steted thet kinin was shown to be neces-
sary, with auxin, for significent cambial activity.

Discussing our results in the light of the previous con-
clusions, we find that both the kinetin and IB. when seperately
added, enhancéd root production on cuttings of the two types of
Jesminum. IBA at:2000 and 4000 ppm gave &an ebsolute increase of
52 and 60 units over the control in the two types of Jesmine.
o, -ever, kinetin at 25 and 50 ppm increased the percentage by 20
and 32 units in case of J. sambac (single strein) while 48 end
56 units with J. sambac (double strein), combination of the two
substances gave higher percentage than kinetin alone but lower
then IBA alone. The effect of kinetin‘was more clear in case of
J. sambac (single strain). The combination in most ceses gave
lower values than kinetin‘or IBA if added alone with one except-
ion, that is kinetin 50 ppm + IBA 4000 ppm increased the weight
of the foots over the values obtained by one of them when added
glone to g. sambac (single strain).s The promoting effect of the
two substences on length and weight of the roots could be expect-
ed in light of the increased content of total carbohydrates due
to application of these substances. Carlson (1930), concluded
thet rooting from the bases of young shoots of Dorothy perkins

hoses seemed to be related to a high content of reserve starch,

oward (1965) on Humulug lupulus, indicated that the success of
leafy soft wood cuttings was probably associated with their abi-
lity to accumulate carbohydrates during the‘rooting period. Omn

the other hend, Kachecheba (1976) on Hibiscus cuttings suggested



that endogenous growth substances rather than cerbohydrates in-

fluenced the seasonal patterns in rooting.

Tt could be observed from the obtained data that the two
types of Jasminum differed in their rooting ablllty. Initielly,
the untreated cuttings of J. sambec (Bingle straln) gave higher
rooting percentage than J. sembac (double strain). This vearied
ability was clearly noticed in the two seasoﬁs. Under the treat-
ment with kinetin, J. sambac (double strain), which has a lower
rooting percentage, responded well to the treatment than did J.
sambec (single strain), Similar observation could be seen com-
paring the results of the two types with respect to the other
cheracters. This could be explained on the basges' that J. sambac
(double strain) has abnormal balance in the kinetin: suxin ratio.
Addition of kinetin can change this balance to favour the normal

requirements for improving the root production.

Counting of the survived cuttings:

When the succeeded cuttings reached 8 monthes old, the
numbef of the survived cuttings was calculated and theif perqent-
ages are illustreted in Fig.(5). It could be noticed that a high=-
er percentage of the cuttings gurvived in case of double strain
than signle strein,this was true either in the untreated or the
treated ones. This could be attributed to the higher weight of roots

formed on the cuttings of double strain compared with the single strain.
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In both strains, the treatments resulted in higher percent-
age of the survived cuttings. Such effect may be due to the 7re-

gidual effect of these growth gubstances.

In conclusion it could be seen from the collective date in
mable (5) and Fig. (6), that IBA was mcre effective’ than kinetin
regarding the rooting percentage; Tt increased the'rooting percent-
age in the single strain from 22.5 % in the control to 77T.6 %,
while in case of double strain the value was 69.5 % compered
with 14.0 % in the control. This effect was indiceted in higher
increase in root length. Whereas, kinetin showed stimulating
effect on the root weight of the two strains regardless of the
concentration used. This is logic &8s kinetin was reported by
Suguir et al (1962) to delaey senescence, permiting the leaves

for longer time and thus, increasing synthesis.

Tregtments with the two substences together resulted in
varied responses when compared with xinetin alone and the two
strain, but generally, the combined trectments gave lower root-
iné percentage than IBA alone. Concerning the viability and
survival of the rooted cuttings, there was no remarkable dif-

ferences between the two substances.



. Table (5) Average effects of 1BA, kinetin and thier combin=

ations on rooting parameters of J. samhbac. cutt-

ings (mean of 1980 and 1981 seasons).

Single Strain

Double Strain

Succeeded Root

Root Succeeded Root Root
cuttings length welgnt cuttings lenght welght
% (cm) (zm) % (cm) (gm)
Control 22 .5 13055 1.05 14.00 10.50 2052
IBA 77 «6 23.13 44,11 ©9.,50 17.33 5603
Kinetin 97 .7 16.351 4,92 0l.00 14,03 G676
IBA + 57 42 21.74 56,70 16,40 6,43

Kinetin

b o Ut
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I1, Lffects of growth regulators:

IT1.1, Lffect on growth aspects:

~a) Effect on plant height:

Data in Table (6) and Fig. (7) show thet GA
signilicently increased the plent height. The higher corcentra-
tion increased the plant height by 45 %, while the lower one

R

pave about 30 % increase.

Concerning the effect of G4 on stem length, Sachs and

Kofram ek (1963), reported that it stimulated the elongation

of Chrysanthemum morifolium. Bostrack and Struckmayer (1967)

mentioned that plants of colues blumei, Antirrhinum majus, and

Salvia aplendens, all responded to foliar application of GA by
elongation of subapical internodes which was due to cell divi-

sion.

On the other hand, Bg'showed no marked effect in this X
respect. Kiplinger and TaYama t1970), reported that B9 was
not effective &s a retardant on the growth of Poinséttia cul-'
tivars. However, Gebr and El-Sherbiny (1977) reported that G
at 25, 100 or 400 ppm and B9 250 and 1000 ppm increased the

plant height of Datura metel

Addition of GA followed by Bg, gave lower values than

the same concentration of GA when added alone. As it could be seen

Pl
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from the mean values of plent height in Table (6); GA'50 ppm gave

the velue 87 cm, but when it was followed by spraying 10CC ppm Bgﬁ
or 2000 ppm, the values were 78 and 79 cm. Aléo, 100 ppm of GA-
gave plant height of 96 cm, the value decreaged to 84 cm when GA

was followed by 1000 ppm B9, eand 78 cm when 2000 ppm of B9 - was

sprayed.

On the contrary, spraying of the two substances increased
the effect over the values Obta;ned from 39 alone. Bg 1000 ppm
gave plant height of 67 cm, while addition of GA to these plants,
‘at the concentretion of 50 and 100 ppm, the values i?creased to
78 and 84 cm, ' In case of B9 alone at 2000ppm the plént height weas
60 em and increased to 79 and 87 cm after the addition of GA.at

50 and 100 ppm respectively.

b) Effect on number of branches:

All the treatments significantly promoted the branch-
ing. Treatments of GA ét 50 and 100 ppm gave 62 and 63 branches
réspecﬁively compared with 41 branches on the untreated plents,

Sen and Lleharana (1971 & 1972) reported that GA treatmenfs increas-

ed number of branches on Chrysanthemum.

B9 wes more effective in this respect, the two concentrat-
ion gave 82 and 81 brenches respectively., ILiany euthors geve
similar results about the promoting effect of B, orn branching such

= o

es Jasa et al (1971) on Selvia splendens.

Tt could be noticed that the two concentrations from each

substance gave about the same effect.
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Spraying 'of GA after B9 decreased the promoting effect of
the latter. 39 at 1000 ppm gave 82 branches, the value decreased
to 56 and 66 branches after the addition of GA at 50 and 100 ppm
respectively. Also, B9 at 2000 ppm gave 81 branches, the number
decreased to 57 and 73 after spraying.with GA at'50 and 100 ppm.

Discussing these results, it could be concluded that GA is
more effective than B9 in controlling the plant height, however,

the contrary is true with respect to number of branches per plant.

Concerning the application of thé two substances in & com-
bination form, the obtained results give the reaéon to believe in
en antagonismic action between the two substances. This relation-
ship led to a reduction in the effect of the substance which gave
better results, whereas, increased the effect of the other sub-

stence which gave lower results when they were added separately.

i

c) Effect on -the weight of flowar:
It could be seen from the data in Table (6), that

all the treatments with GA and 39 and their combinations, signi-
ficantly increased the weight of one flower, The untreated plants
beared }lowers having ahmean value of 0,139 gm/flower. GA at the
two concentrations increased the value t0,0.296 and 0.277 gm/
flower respectively., In case of Bg,the values were 0,259 and
0.278 gm/flower.

The increase in flower weight due to GA treatments was re-
ported by Zieslin and Halevy (1976) on Baccara rose. Agina (1980)

mentioned to on increase in flower weight of Tagetes erecta after

treatment with Bg.
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d) Effect on dry weight of the leaves:

Tt could be seen from the date in Table (6), that
cA increased the dry weight of the leaves. The mean values of
two geasons were 35,4 and 35.980 due to the treatment with @A 50
end 100 ppm respectively compared with the control {34.6gm). The
increase in the dry weight was more pronounced after the treat-
ment with 39 at the two levels; 1000 and 2000 ppm, the values
were 40,1 end 4l.lgm respectively. The combinel treatments with
GA end 39 gave values which slightly differed from that of the
control or GA treatments. cebr end EBl-Sherbeny (1977) studied
the effect of GA &t 25, 100 or 400 ppm end B9 at 250, 1000 or

4000 ppm on growth of Datura metel. They concluded that plant

height end dry matter ‘gccumulation were increased by all GA treat-
meﬁts. -B9 sprays increased plant height and dry matter accumu-

letion at the two lowest concentrations.

The observed trend of the effect of the growth substences
on the d4dry weight is quite gimilar to their effect on the yield

of flowers (Table 6).

{

1I.2. The effect on the flower vields

The values of the monthly floweXr yield as affected
by the two growth regulators are gummaerized in Teble (7). The
statisticaly analysis of these dete revealed gignificant effects

due to GA, B9 and their combination. The total flower yield per



plot (4 plants) during 1980, increased by about 26 % and 57 % due
to the treatment with the two levels of GﬁB respectively. The in-
crease reached 42 % and 68 % when the two levels of B9 were used.
This means that the higher levels from the two substances gave
better results, 39 at 2000 ppm was the best of a%; treatments.
Concerning the second season, it could be noticed that the results
followed the same trend of the first season. The flower yield in
the second season was generslly lower than thet obtained in the
first one, it may be due to the similar size of plents echesern in
that season. The relative increese in the flower yield due to the
treatments was more remarkable. The GA treatments gave 30 % and
62 %, while B9 gave 51 % and 73 % respectively.

Spraying GA followed by 39 increased the yield of flowers
in comperison with the untreated ones, however, the vealues did not
reach those resulted from the treaﬁment with each substance if it
used separately., Veanonsem gt al (1962), Zieslin and Halevy (1976),
El-Shafie and Hassan (1978)end Reddy (1978) reported thet applica-
tion of GA increasdﬁthe number of flowers per plant in many orna-
mentel plants., Zeislin and Halvey (1976) explained this phenomehon
on the bases that GA participates in the endogenous control of
flower development anq the possilllity that it acts in directing

the translocation of metabolites to flower buds.

Although Bg is considered as & growth retardant, there ure

many contradictions in the published results ebout its activities,
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For example, Gugenhan (1971) and Jase et al (1971) reported that

application of B9 delayed the:flowering of Zinnia pumila eand

Salvia splendens. On the contrary, Matous (1971) end Pergola;
(1973) ennounced that such treatments glightly edvanced the date

of flowering in Rhodedendron obtusum end Chrysanthemum, Hore end
Bose (l972)sta§ed that different concentrations of 39 ranged
between 5000 and 10000 ppm geve different responses in the growth
and flowering of ten species of flowering shrubs. They concluded
that the lowest concentration was begt for growth retardation and
increeased flowering in most of species'which they studied. Increas-
ed number of flowers was also noticed by Kher (1973) in Chrysanthe-
mum plant and Agina (1980) on Tegetes. It may be expected that
these varied responses are due to differences in the plant species
under investigetion, the used concentrations, the method of appli-

¥

cetion and meny other factors.

Concerning the seesonal variation in the flower yield, the
data show theat the highest yield was obteined in August and Sep-
tember in case of GA treatments, while it was obtained in August
and July with B9 and the control. This could be observed from the
date of the two seasons. Rovesti (1939) found that the peak of

flowering in J. grandiflorum was during August, while it was re-

ported by Guenther (1952) to be between August and October. Lotfy
et al (1958) ennounced that the highest flower yield was obtained

during September and October.
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Regarding the pubiished results on the effects of GA and 39
on the flowering date, some contradictions could be observed,
Loet of the investigators introdﬁced results which indicate that
the flowering was accelerated by GA while delayed b} B9. On the
other hand, Vasscher (1958) pointed out that the application of
GA on Pelargonium zonale delayed flowering. The.same result was
obtained by Guttridge (1963) on Poinsettia. Jansen (1969) stated
that GA did not affect the time of flowering of Chrysanthemum., In
case of B9, opposite results were found by Matous (1971) and
Pergola (1973). They reported that Bg gave earlier fl&wering in

Rhodadendron and Chrysanthemum,

-

II.3. Effect on the concrete percentages:

llean valués of the concrete percentage in the flowefs
collected in the successgive monthes ere illustrated in Table (8).
The deta clearly show that both the two substances significantly
increased the concrete percentage of J. sambac flowers. The
increased percentage was in relation with the increased concentra-
tions. The two levels of GA geave a concrete percentage of 0.291
and 0,328 respectively, while B9 gave 0,280 and 0.362 % respective-
1y after the application of 1000 and 2000 ppm. Compared with
0.258 % in the controllplants. The highest concrete percentage
resulted from the treatment with B9 2000 ppm. Similer results
were achieved by Agina (1980) on Tagetes and Culeti t al (1979)

on Ocimum sanctum,
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The addition of the two substences gave & significant increase
in concrete percentage for all the treatments. The combination GA
50 ppm + B9 2000 ppm gave the highest percentage. The combined
treatments geve higher values than the corresponding concentration

of GA but lower than 39 when they were separately added.

It could be seen from the data that the highest concrete per-

centage was reached in August with all trestments.

II.4. Effect on the yield of concrete:

The mean velues of concrete yield (mg/plot) from the
collected flowers through the productive period as well as the
total yield of concrete in the whole season are illustrated in
Table (8)., Application of GA and Bg either separately or combina-
tion together resulted in & significant increase in the concrete
yield., It is clearly noticed thdt the increase was more pronounced
with the higher levels than the lower ones from the two substances.
The plant treated with GA 50 ppm gave an increase of 45 % while
the GA 100 ppm gave an increase of 89 % over the control plents.
The treatment with B9'2QCG ppm neerly doubled the concrete yield
compared with the control plants. Tﬁis apparent improvement in
the concrete oil production could be attributed to the increase in
both the flower yield and concrete percentage. Such effect was

more pronounced when higher level of each substance wes applied.
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A1l the combinations of the two substances increased the
yield of coacretc cver the untreated ones, but the otteined
values remained at lower levels than the individual substances.
The rate of GA 100 ppm + B9 1000 ppm geve the besE result. It
increased the concrete yield by 73 % over the contrql. This
value is lower than that obtained from the treatment with GA
100 ppm alone, however, highgr than that résulted from 39
1000 ppm. The reduced values after the applicetion of the two
substances could be persumabie due to the reterding effect of
B9.

Concerning the concrete yield in the different months,
the results show thet the highest concrete yield reached the
maximum in August. This was parallel to the highest concrete
percentage and highest yield of flowers which were recorded in
this month. These results are in harmony with those obtaiﬁed
by Rovesti (1928), La Face (1948) and El-Shafie et al (1975)

on J. crendiflorum. Application of growth substances did not

change the situastion with the concrete percentage or yield, they
remained et their meximum in August. Such characters are cha-

racteristic for the antagonestic behaviour of a given genera.

II.5. Effect on the carbohvdrate content in the leaves:

It could be seen from Table (8) and Fig. (10) that
the two concentrations of B9 as well as the low level of GA,

reduced the carbohydrate content
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in the leaves, while increased the amount and the relative percent-
age of the soluble sugars compared with the control. Shanmugan and
Iuthuswamy (1974) reported that the cerbohydrate content in the

foliar perts of Chrysenthemum was reduced by GA treatment. On the
other hand, GA 100 ppm incrgased both the carbohydréte content and

total soluble sugars, the later wes relatively decreased.

The two substances when sprayed on the same plent reduced the
amount end the relative percentage of the soluble sugers below the

levels of the control and the plants recieved one of the two sub-
stances. There was an exception, that 1is, GA 100 ppm + 392000 ppm

increased the carbohydrate content.

The influences of these growth substances on the productivity
of Jasminum plents may be better understood in the light of their
effect on the carbohydrate content. It seems that application ‘of
the two substances specially at the lower concentration c?used a
breakdown of the carbohydrate in the aerial parts to form‘soluble

intermediates which were transported to the productive organs.

Such reduction in the cerbohydrate was parallel to an in-
crease in ectivity of carbohydrate enzymes with ;ncreasing trans-
port of photosynthates from vegetative ongans to siorage organs.
These were the results of many investigators such as El-Fouly and

El1-Baz (1969) and Amberger (1954).
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The higher concentration of GA (100 ppm); although increased
the amount of soluble sugars over thg control, but the relative
percentage to the total carbohydrate, which also increesed, re-
meined much lower than the other treatments and this was accompan-
jed with a low concrete percentage. With respect to the effect of
the two substances sprayed on a plaﬂtgxcept the case of GA 100
ppm + B9 2000 ppm, there was a tendency to reduce the total carbo-
hydrate contents, the amount and the relative percentage of solu-
ble sugars. These treatments gave lower flower yield compared with
the results when each of the two substances was added alone.
Exceptionally, the treatment with the higher doses of the two sub=-
stances; GA 100 ppm + 39 2000 ppm, increased the carbohydrate con-
tent but decreased the amount of soluble sugers, and thus its
relative percentage to be the least one. This was parallel to

a low concrete percentage and concrete yleld.
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Summarizing the influences of GA and B9 and their
combinetion on the growth aspects and productivity of

Jasminum sembac &s shown in Teble (9) end Fig. (11), the

following could‘be concluded. All the treatments shomed

a beneficial effects on the studied charscters. GA gave
the best results concerning the piant height and mean of.
flower weight. On the other hand B9 was superior regarding
the effect on number of branches and dry weight of the
leaves. This was in relation to heigher yield of flowers
(1002 gm/plot) eand concrete oil (839 mg/plot), without
significant influence on the copcrete percentage. Results

of the combined treatments are not edvisable, gince their

Edultd were, in most cases, lowsr thun those obteinea Irom
each of the tuo gubstunces, Hencv, it can b2 concludec that

the applieatien of 39 gpray will give bettor yield ofY

flowsrs end concrete oil,
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I1I. Effects of Fertilization:

III.1., Effect of fertilization on some crowth aspects:

a) Bffect on plant height:

Although it seems from the datae in Table (10)
and Fig. (12) nitrogen fertilization slightly affgcted the plant
height, however, the gtatistical enalysis of these date reveeled
no significant effect'due to N-fertilization. .

b) Effect on number of branches:

It is clearly noticed from the data that all the
treatmenfs gignificently incressed the branching of the plant

over the control. The highest values resulted from Hl and NB'

Sharaf (1965) and Mahmoud'(1970) found gimilar the influence

of l=-fertilization on branching of Geranium.

¢) Effect on flower weight:

It could be seen from the data in Table (10)
that all the nitrogen treatmenfs significantly affected this
trait. The highest flower weight resulted frou Nq (0,296 gm),
follewed by NB'(O.275 gm), the lowest one was N, (0,263 gm) com-
pared with (0.139 gm) control.

d) Effect on dry weight of the leaves:

Deta in Table (10) show that all the nitrogen
fertilization treatments gsomewhat increased the dry weight of
the leaves, The value was 34,6 gm in the control, and increased
to 37.0, 36.5 and 39.0 gm after the Ny, Wy and N3 treatments

respectively.
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trend is parallel to that of the total carbohydrate’content and
the flower yield., Gilliam and Wirght (1977) reported that plants
of jepenese holly grown at 300 or 150 ppm nitrogen had greater
shoot numbers and length, height, end dry weight c?mpared with

plants grown at 150 ppm.

ITI. 2. Effect on yield of flowers:

Date on the effect of fertilization on the mean values
of the flower yield per plot (4 plants) are illustrated in Table (11)
Tt is clear from that data that all the treatments gafe higher y}eld
of flowers than the untreated ones. The high level of nitrogen.kNB)
gignificantly increased the yield by 77 % and 79 % in the first ,
aend second season compared with the control. Both Nl and N2 treat-
ments gave an increase of about 48 % during the first season, while
in the second season they increased the yield by 46 and 41 % respect=-
ively. This means that the equal doses of nitrogen gave the same
influence on the yield even though they are added in different formsj
Urea or Ammonium sulphate. The highest yield of flowers was
obtained in August. It comprises about 29 = 33 % of the total yield
depending‘on the different treatments. These results are iﬁ agree-
ment with those obtained by El-Shafie et al (1973) about the effect
of fertilization and the peak of the flowering period in ¢. grand-

florum.

TIT.3. Effect on the concrete percentage:

The deta presented in Table (12) indicate that the

fertilization treatments although slightly improved the concrete
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percentage, but this effect was not significant. The same data
show that the control plants gave the highest concrete oil per=-
cent in August followed by July., Similar results were achieved
py Le Face (1948) end El-Shafie et al (1973). However, in case
of our study, the Ii; end Nztreatmenta gshifted the pegk of the
concrete oil to be in July. This means that low doses of nitro-
gen somewhat sccelerated the accumulation of the oil ih the
flowers without remarkable improvement in the average percentage

throughout the whole season.

IIT.4., Effect on yield of concretes

Data on the effect of fertilizetion on the concrete
0il yield as milligrams concrete per plot (4 plants) are tabulated
in Tatlz (12). Tle data clearly show a gignificant improﬁement
in the yield of concrete due to the different fertilization treat=-
ments, The I, treatment improved the concrate oil yield by 97 %
compared with the control (482 mg). This increase was gignifi-
cantly higher than that obtained with N, end N, which gave an in-
crease reached 69 % and 59 % respectively. It could be noticed
thaet the total yield of concrete 0il rather followed the flower

yield than the concrete percentage.

Concerning the differences among the concrete 0il yield of
the different monthes, it is clear that it was the highest in August
followed by July without significant difference between the two
monthes, Rovesti (1928), La Face ﬁ1948) and El-Shefie et al(1973)
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achieved similar result on J. grandiflorum. It must be mentioned,

that the Nl and N2 treatments also gave the highest yield of con-
crete in the same month, because the high flower yield produced in

this month overcame the decline in the concrete percehtage.

Although there are a huge number of publicéti;hs on the effect
of fertilization on ornamental and oil-bearing plants; however,
very little is known about the effect of nitfogen fertilizetion on
J. sambac. Reviewing the published works in this field, we find
that many authors reported that the nitrogen fertilization improved
the o0il yield or content. In most cases this statement needs more
explanation or difinition for the components of: that yield and if
it means the oil percentage or got. Another group of investigators
criticaly spoke about the 0il pércentage. Some of them reported
that N-fertilization increased the oil percentage, on the other
hand some others gave the opposite conclusion. Ve hold the opin-
ion that nitrogen additions to the oil=bearing plahts rather affect
the herb or flower yield than the oil percentage. Erwin (1959)
found that the voletile oil in peppermint was non significantly

affected by N-fertilization. Schroeder (1325) on Origanum bulgare

stated that there is no definite effect of IIPK on the volatile oil
content., Ellis (1960) and Byron (1964), reported that N-fertiliza-
tion of peppermint had no effectzon the o0il composition although

it increased the yield of plant., £[Ellis added that no element was
extremely specific for increasing the production of oil. El-

Leltagy (1966) mentioned thet nitrogen failed to give any increase
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in the oil percentage of majoram plant. Hotin end Segal (1968)
stated that the different forms of nitrogen had no marked effect
on essentiel oil content of chamomile. Abo Zeid (1973) compared
the effect of different levels of Urea end Ammoniwm sulphate on
peppermint. He found no differences between the different treat-

ments on the oil percent.

ITI.5, Lffect on éarbohydrate content:

Table (13) indicate that the lower dose of nitrogen
even in the two forms appli@d, (Nl and N2) slightly increased the
carbohydrate content and the soluble sugers. The higher dose
(HB) doubled the carbohydféte content. This treatment although
increased the amount of the soluble sugars, but their relative
percentage to the totel carbohydrate was about the half in com-

parison with the other treatments,

The results concerning the effectzof N-nuﬁrition on the
carbohydrate content may throw the light on those resﬁonses follow-
ing the nitrogen ferti;izafion. The lower doses of nitrogen
either in form of Urea or ammonium sulphate improved the relative
percentage of the soluble sugars than,the control plents. This
came in relation with some increzse in the flower yield and ac~
celerated the accumulation of the cil in an early date. The higher
dose of nitrogen highly increased the carbohydrate content giving
the highest flower yield. This treatment failed to give similar !
improvement in the concrete percentage because it ceused a sharp

decline in the ratio of the soluble sugars.



Tablef 13 ) Effect of fertilisation on carbohydrage content

( g/100 g D.W. ) in leavegof Jasminum gambae.

Treatments ?'%' S-% Re%.
Ny 14.52 2,09 14

Ny 15.51 2,52 17

N, 15.86 2.25 17

N3 28,38 2.34 18

T.C, ¢ Total Carbohydrate %

S.3+: Soluble sugars

Rel.:\ S.SITICQ X 100

%
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FIG. ( 15 ): EFFECT OF NITROGEN FERTILIZATION ON THE ‘DARBOHYDRATE
AND SOLUBLE SUGARS IN LEAVES OF J. SAMBAC-



Once more we came to the same conclusion that the total carbo-
hydrate content rather affects the flower yield than it does with
the concrete percentage which, in turm, is nainlyjinfluenced by

the soluble sugars.

i 0 5 6. Effect of fertilization on the minerals in the leaves:
" Contents of N, P, and K es estimated in the leaves of

J. sembac with and without N-fertilization are illustrated in Table
(14) end fig. (16).

It is noticed:that N and P contents in the leaves frequently in~-
creased from NO to N3. The potassium conient also increased as
compared with the conﬁroi, but the values showed a decreasing trend

¥

from Nl to N3.

Bik (1962) and Waters (1965) stated that the nitrogen con=-
tent of carnafion leaves increaéed linearly as the nitrogen manur-
ing was increased. In general, Kazimirova (1977) found a direct

correlation between sqil nutrient content and carnation composit-

ion.

The obtained data on the effect of nitfogen fertilization
on J. gggggg(single strain) show that equal doses of nitrogen oyen
in two forms gave about the same effect. This could be detected
from the results of N, (Urea 46.5 %, 300 Kg/Feddan) end N, (Ammon=-
tum sulphate 22.5 %, 600 Kg/Feddan). These Tesults are in agree-
ment with those obtained by Schroeder (1959) on Origenum yulgare.



( Table 14 ) Effecti of fertilzation on N,P,K. content ( ¢ )
in leavegabf J. sambao (single strain)

Treatments % % é

Ny 1.63 0.320 l1.78

| N, 2.22 0.350 2.28

N2 233 0.330 2.30

N3 2.57 0.355 2.25

contral.
Urea = 300 Kg Fad:
Ammenium sulphate = 600 kg Fed:

" " 900 kg fed .
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Results about the effects of the nitrogen fertilizaetion are

semmarized in table ( 15 ) and Fig. (17). They show that the
higher 1evel of nitrogen ( N3)wae thebest &mong the used treat-
ments concerning plént height, number of brenches and dry wei=-
ght of the leaves. This wes reflected in superior yields ef

flowers end concrete. If 1ower doses of nitrogen would be used,

then , Urea is advisable.
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TV. The chemical composition of the concrete and absolute oil

of J. sambac (single strain):

Dxtraction of the absolute 0oil from & 0.354 gm of con-
crete resulted in 0.209 gm ( 59 %) of absolute oil end 0.145 gm
(41 %) of floral wax. With this respect, Cheng end Chao (1977)

demonstrated that the fresh flowers of J. odoratissimum yielded'

0.31 % of concrete which was separated into 0,20 % sbsolute and
0.11 % florel wax. Guenther (1952) repofted that the concrete
of J. grendiflorum yields from 45 to 52 % of alcohol soluble
ebsolute. He added that concrete extracied+in the beginning of

the flowering season give 53 to 44 % of absolute.

Gas-chrometographic analysis of the obtained absolute
0il (Pig. 19) reveals the presence of 25 peaks. Table (16) il-
lustrates the identified compounds; their retention time and

relative percentages.

' Tt could be concluded that the absolute oil of 4. sambac
(single gtrain) contains at least 25 compounds from which the h
following were identified end arrenged in a decreasing sequence
according to their relative percentage: Benzyl acetate, Linalool,
Jasmone, DLugenol, Indole, iso-Phytol, Benzyl benzoate, Phytol,

Fernesene, Farnesol, B-Pinene and e< ~Pinene.

The other peaks in the chromatogram could not be identi-
fied due to the lack of the corresponding authontics, this well

be the subject of further investigations.

Guenther (1952), mentioned the same constituents in the
0il of J. grandiflorum, besides; Linalyl acetate, Geraniol, lerol,

Terpineol, Cregol and llethyl enthrenilate.
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Table (16): Results of the GLC investigation of the oil
of J. sambac,(single strain)

Peak No, RT % Component
1 25 0.49 & -~ pinene
2 3.4 0.98 B = pinene
3 546 1.39 -

4 6.4 1.47 -

5 Te3 1.54 -

6 7.8 2,31 . -

7 B.5 11.54 linalool

8 9.5 1.10 -

9 10,3 1,68 .
10 10.8 1.96 -
11 11.5 13.69 Benzyl acetate
12 12.5 2.12 Farnesene
13 13.7 1.35 .
14 14.5 9.27 Jasmone

15 15.7 773 Eugenol
16 16.7 1.73 Parnesol
17 17.3 6.45 Iso=-phytol
18 19.0 2.09 -
19 19.8 7.08 Indole
20 21.0 2.05 -
21 22,0 4,27 -
22 22.7 5.38 Phytol
23 24.2 6,61 Benzyl benzoate
24 25.7 0.69 -

25 2645 5.03 -
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SUMMARY

The aim of this work was 1o £ind out some useful treatments
that can improve the propﬁgation and productivity o: Jasminum
gambac plants. The terminal cuttings from single and double
gtrains were subjected to different treatments of kinetin (25 and
50 ppm) and IBA (2000 and 4000 ppm). Effecfs of the growth sub-
stances GA (50 and 100 ppm) and Bg (1000 and 2000 ppm) on growth,

£1ower and concrete oil yieldb was also studied.

Another goal of this work was to study tﬁe effect of
nitrogen fertilization on growth and productivity of this plant.
owo levels of nitrogen fertilizers were tried; 600 and 900 Kg/F.
of Ammonium sulphate. At the level 600 Kg/Feddan, two forms of
nitrogen fertilizers were compared, that is ammonium sulphate

(22 %) 600 Kg/Feddan and Urea (46 %), 300 Kg/Feddan.

The obtained results could be susmmurized in the followings:

1, The study indicated that originally, the rooting ability of
the cuttings from J, gambac, (double strain) (12 %), is lower
than J. gambac, (single strain) (20 %). The former responded
to the application of growth substances to & higher extent
than did the latter.
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o, The treatments with IBA 2000 and 4000 ppm significently in-
cressed the rooting percentage of J. sembac, (single strein) to be
more)than three times compared with the control. Due to these
tpectments, the rooting percentege of J. sembec (double strein)
reached 64 end 72 % regpectively. This was in relqtion with a
significant increase in root length, root weight and the totel
carbohydrete content in the formed roots, but without remarkable

effect on the content of the soluble sugars.

3, Applying kinetin at the rate of 25 and 50 ppm, increased the
rooting ability of J. sambac, (single strain) to 40 end 52 %
respectiv..J ~rompared with 20 % in the control. In case of J.
sambec, (double strain) the percentage increased from 12 g in
‘the control to reach 60 snd 80 % respectively. These treatments
glightly increased the root length but significantly increased
the root weight. This was parallel to an increase in the carbo-

hydrate content and a decrease in the soluble sugers.

 combined treatment with the two substances, although im-
provea the rooting percentage, root length and root weight, but
the results were almost less then that obtained from IBA and
higher than that of kinetin when they were added separately.
These treatment resulted in en increase in the carbohydrate con-

tent and reduction in the soluble sugars.

5. Concerning the effects of the growth substances GA and B9

on the plant growth, the results showed that GA was more
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e{fective than B9 in controlling the plant height. The contrary
was true with respect to npmber of brenches per plent. Resulis
from the application of tﬁ; two substances on the same plant
gave the Seaszn to believe in an antagonistic actlion between the

two substances.

6. There was a significent improvement in the flower yielﬁ due
to the treatments with GA and 39 end their combinations. The
total flower yield per plot (4 planés) during 1980, increased by
about 26 end 57 % after the treatment witih GA 50 and 100 ppm

respectively. The increase reached 42 and 68 % efter the addit-

ion of Bg 1000 and 2000 ppm respectively. RHesults of the second
season followed the seme trend. Sprgying the two substances,

also increased the flower yield in comparison with the untreated
ones, however, the values did not reech those resulted from the

trestments with one substance when it was used separetely.

7. The highest yield of flowers was obtained in Auéust and
September in case of GA treatments, while it was obtained in

August and July with B9 and the control.

8. Both the two substances gignificantly increased the concrete
percentage the higher the concentration, the higher was the per-
centage. The highest concrete percentage resulted from B9

2000 ppm. The combination gave higher values than the corres-
ponding concentration of GA but lower than B9 when they were
separately added. The combination GA 50 ppm ; B9 2000 ppm geve

the highest concrete percentage.
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1l

Gi 50 ppw increased the concreve oil yield by 45 %, while GA
100 ppm gave an increase of .89 %, tnd the treatment wilh 39
200C nearly doubled the concrete yield comparéd wiih control

4

plants.

T.e concrete yield reached the maximum in August. This was
parallel to the highest concretle percgntage and highest yield

of flowers which wererccorded in this month.

The two concentrations of B9 as well as the low level of Gi
reduced the carbohydrate content in the leaves, while increased
the amount and the relative percentage of the soluble sugars
compared with the control. It could be suggested that the
higher concentrations of the used Substauces a{fected the carbo-
hydrate content which in turn played a part in the flower pro-
duction, kLieanwhile, the low concentrations may regulate the
soluble portion of the carbohydrates, namely soluble sugars

which are responsible for the oil accumulation.

A

Concerning the effects of nitrogen fertilization on the growth
of the plant, a slight increase in plant height vas noticed but
it was not significant. On the other hand, all the treatment
significantly increased the branching of the plant. The highest
valwes resulted from N, and NB‘



13, The high level of mitrogen (RB) significanily iacreased the
flower yield by 77 % and 79 % in the first and second seasom
respectively, compared with the conirol., DBoth Hl and Hz
treatments gave an increase of about 48 %, during the first
season while in second aeﬁson they inﬁreased the yield by 46

and 41 % respectively.

l4, This means Jhat the equal doses of nitrogen gave the sume
influence on the yield ‘even though they are added in different

forms; Urea or Ammonium sulphate.

15. 4 slight improvement in the concrete percentage was observed
alfter the nitrogen fertilization but tle differences were noi

significant.

16. N, and N, treatments shifted ihe peak of the concrete % to be
in July. This means that i.w doses of nitrogen somewhat ac-
acelerated the accumulation of the oil in the flowers without
remarkable improvement in the average percentage throughout

the whole season.

17. The Ny treatment lmproved the coacrete yield by 97 % compared
with the control, Tais increase was significantly higher
than that obtained withiﬂl and H2 which gave an increase 69 %
and 59 % respectively. It could be noticed that the total
yield of concrete rather followed the flower yield than the

concrete percentage.



18,

19.

20,

The lower doses of nitrogen either in form of urea or Am-
monium sulphate improved the relative percentage of the

goluble sugars then the control plants, This came in re-
lation with some increase in the flower yield and accele-
rated the accumulation of the oil in an early date. The
higher dose of nitrogen reduced the ratio of soluble sugars,
but highly increased the cerbohydrate content giving the
highest flower yield. |

The N and P contents in the leaves frequently increased
from No to N3° The potassium content also increased com-
pared with the control, but the values showed a decreasing
trend from Nl to NB'

To obtain better growth and concrete yield from J. gambac
plants, the following pecints can be recommended; for pro-
pazation, cuttings would be dipped in IBA solution (4000ppm)
for 10 seconds before inserting. Yield of flowers and
concrete 0il could be improved by spraying the plants with
By &t 2000 ppm, and fertilizafion with 900 Kg/Fedden of
ammonium sulphate,

Gas chromatogrephic analysis of the absolute oil of J.sambac
(single gtrain) revealed the presence of 25 compounds, from
which éhe following were identified:-

Benzyl acetate, linalool, jasmone, Eugenol, Indole, Iso-

phytol, Benzyl benzoate, Phytol, Farnesene, Farnesol, B-

‘pinene, and O¢ =pinene,



