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ABSTRACT 
. 

The present study was carried out at Antoniadas 
Research Branch .Alexandria, Egypt during two successive 
seasons ( 2005/06 - 2006/07 ) to study the· effect of saline 
irrigation water at four levels ofEC [0 (tap water), 3, 6 and 9 
mmhosfcm] with different sources of organic manure (cattle, 
poultry a d green manures) at the rate of 15g1pot and thier 
interaction on the vegetative growth, flowering and 
chemical composition of Euphorbia pulchrrlma Willd. 
Grown .• sandy desert soils. 
The obtained results can be summarized as follows: 
- Poinsettia transplants tolerated all used EC levels. Manure 
caused increasing in survival percantage under different 
level of 3 to 9 mmhoslcm. Meanwhile manure improved 
vegetative growth traits, especially at high level and had the 
most pronounced effect on growth of transpl:mts , 
- T e data suggested that manure promoted salt stress 
avoidance in all plants by reducing the' accumulation of 
harmful Na+ and cr ions in the leaves of plants and 
improved N, P and K uptake • For interaction, the 
treatment tap water combined with manure at 3 mmhoslcm 
ga "e the highe t values of most vegetative, flowering 
parameters and N , P , K , % chlorophyll and total 
carbo drates. 
- The ig est and lowest values of Ca, Na and proline 
resulted from the treatments EC 9 mmhos/cm ·and tap water 
co i eo with ty es of d' ferent anure. Also the highest 
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and lowest of relative water content_( R.'V.C % ) resulted 
from the treatments of EC 3 mmhoslcm combined with 
manure (cattle manure) and EC 9dsm-t ',vithout manure 
during the two seasons. 
- So, it can be recommended to use manure (~ttle manure) 
for growing one year old poinsettia transpl:l~~ngwhich will 
be irrigated by saline water of EC 3 mmhos/cm in sandy 
desert soils. 

Key words: poinsettia, Euphorbia pulchrrima , Euphorbiaceae, saline water, 
organic manure, mineral content, relative water content(R.w.e.), proline. 

INTRODUCTION 

The need for maximizing agricultural especially those 
concerning with food crops has become urgent in order to meet the 
uprising requirements of rapidly increasing population under the 
Egyptian condition. However, expansion in newl=r iands in Egypt is 
becoming limited to areas characterized by urif~vorable c.onditions 
either in soil or in water. The available soils are however sandy to 
sandy calcareous, which have poor properties and water have poor 
qllality. 

Establishing new communities in these desert areas is 
nec.essary to meet people requirements. One of these necessary 
requirements is the use of flower and ornamental plants. Poinsettia 
(Euphorbia pulchrrima Willd) plants are widely used as flowering 
shrubs in gardens 'n late fall and winter seasons, as flowering pot 
plants for internal and external designing especially in Christmas and 
as a cut flower. Also, a redish purple dye is extracted from its bracts . 

Whereas, lee et al., (1996) studied the effect of EC and 
physical properties in the mixed media made of organic materials on 
the growth of Euphorbia pulcherrima.They reported that EC 
decreased in all media with cultivation. Conte e Castro et al., (2001) 
found that poultry manure, hog manure, bovine manure urban waste 
compost (all at 10 tlha) substantially increased plant height and 
diameter, bulb diameter, number of floral buttons and dry weight of 
aerial parts and bulbs of gladiolus c'\'. Red Beauty. Kim Jnhyoug et 
aJ., (2000) cleared that growth and develorment of poinsettia 
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(Euphorbia pulcherrima Wild) as affected by application of waste 
nutrient solution, Growth characteristics and nutrient uptake were 
produced the tallest plants with longest branches, higher leaf numbers 
and fresh and dry weights. Starkey and Nielson (2001) showed that 
reduced Nand K application increase the uptake Ca and improves the 
quality of ponsettia (Euphorbia Pulcherrima Wild ). 

However, no research work has been done on the effect of the 
interaction between saline water irrigation and manure on poinsettia 
(Euphorbia pulcherrima Wild) production, 

Therefore, the objectives of this study were to investigate the 
effects of water salinity, different types of manure ( cattle manure, 
poultry manure, green manure) and their interaction on the vegetative 
growth, flowering parameters and chemical constituents of ponsettia 
(Euphorbia Pulcherrima Wild ). 

MATERIAL AND METHODS 

This work was carried out at Antoniadis Garden; Ornamental 
plants Research Branch, Horticultural Research Institute, Alexandria, 
Egypt. The experiments were repeated for two successive seasons 
(2005/06 and 2006/07) plants were used in the study are poinsettia 
(Euphorbia pluchrrima, wild ). 

Sandy desert soils were collected from the surface layer (0 
20 cm) from the 86km area west the Alexandria city (Table), 2), 

Ta 1 : c . properties 0 f stud'Iedble hemlcaI SOl'IS : 
Ec 

Soil mmhosl 
em 

Sandy 1.2 

Cations Anions CaCO 

Ca I Mg I Nil I K co, I HC031 CI 1so. %1 
1.51 

pH 

7.20.6 I 0.35 I 0.6 10.05 - I 0.1 1 0.35 J 0.35 

T bl 2 h . I f t d' d SOl'\S;a e : PllYSlca proper les 0 S U Ie 
Particle size distribution, % 

Soil 
. .,- 

F.C Course FIDe I Sill Cia 
sand sand Y texture 

Sandy 7.5 14.5 79.4 I 4 ~ 1.8 Sandy 
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preparation of plant for experiments: 
Uniform stem cuttings of a local variety of poinsettia 

(Euphorbia pulchrrima Wild) plant were taken on April 10for both 
seasons, with average length of 15cm and 4 leaves per cutting. The 
bases of the used cuttings were dipped in idol butyric acid (IDA) 
solution at 2500 ppm for 10 seconds (Mostafa 2002). Then, the 
cuttings were planted in seed pans (15 cuttings/seed pan:)) t'sing a 
mixture of sand and peat at 3:1 (v/v. . 

The seed pans were set under the plastic house conditions and 
irrigated thoroughly. Seven weeks later (on May 29. 2005), the rooted 
cutting were transplanted to 10em diameter pots (one rooted 
cutting/pot) containing 660 of sandy soil. These rooted cuttings were 
irrigated with normal (canal water for one month, and then irrigated 
with different saline irrigation water. The plants were repotted again 
to pots 25cm diameter containing 3.75 kg sandy soil. One-week later 
after potting, aU auxiliary shoots were removed except one on each 
plant 

The soil was amended with three different types of manure, 
cattle manure (CM), poultry manure (PM) and green manure (GM) at 
the rate of 15g/ ot 

The hemical analysis of the different sources of manure used 
in present investigation is p esented in Table (3 

Table 3 : chemical analysis of the different manure sources. 
Manure O.M% N% P% K% C:N ratio 

Green manure 
Poultry manure 
Cattle manure 

21.4 
8.44 
43.0 

0.96 
0.73 
2.4 

0.14 
0.05 
0.28 

1.15 
0.91 
3.18 

13 : 1 
7: 1 
10: 1 

The plants were irrigated after one month of transplanting with 
salty water to soil fie:.d capacity. The sandy soil pots were irrigated 
with 300ml every two days. Four levels of salinity were used in 
irrigation water as follows: 0 (tap water),3,6,9mmhos/cm. A mixture 
of sodium chloride (NaCI with purity 95%) and calcium chloride 
(anhydrous Ca cl2 with purity 90%) were used the ratio of 2:1 (w/w) 
for producing salinity (Mostafa 2002) the salt was dissolved in nonnal' 
irrigation water (0.6 mmhoslcm) to produce different levels of water 
salinity. 
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AU the plants under the experiment received 2 gJ pot at one month 
intervals of a complete mineral fertilizer 19:19:19: (N: P20S: K20) as 
dressing application. The fertilization started after one month from the 

al transplanting. 
Experimental layout: 
The experimental layout was split-plot design for arrangement of pots 
with three replicates. Ten plants were used for each treatment in the 
replicate (Snedecor cochran ,1 974).Types ofmanure were arranged in 
the main treatments, While the water salinity concentrations were· 

domly distributed in the sub-treatments and all were treated under 
open field condition. .. 
Determinations and measurements: 

Measurements of plant height (em) and dry weight of leaves 
(g)1 plant while, the flowering date were included inflorescence 
diameter (em) at full opening (a distance between the two distal ends 
of the faced expanded bracts), bracts nwnber 1 inflorescence, 
inflorescence duration in day ( from the date of inflorescence showing 
colour in bracts to date of their fading ) and dry weight of 
h-lflorescence(g) . 

Also, roots length (cm) and dry weight (g)/plant were recorded 
en the percentage of relative water content (RWC%) wad 

determined by taken 5 discs of leaf tissue each in I.Ocm diameter, 
weighed fresh and then floated on distilled wa er for 4 hr to become 
fully turgid. Discs were weighed again, dried at 70C and then 
weighed a find time. RWC% was calculated asaintained by Barrs 
(1968) as follows: 

RWC%=	 (Freshwt-~100
 
(turgid wt - dry wt)
 

The first two expanded leaves beneath the basal bracts were 
collected at the stage of forests chlorophyll, K, Na, N, Ca and total 
carbo ydrates (~ox and eeley, 1984). The total chlorophyll in the 
leaves blades was determined usir..g apparatlls of chlorophyll meter, 
Minolta SPAD -	 501 according to Yadava (198C). 

While for 1(, Ca, Na detennination, sampl,; of 0.3(g) from the 
oven dried leaves was taken and digested with sulphuric acid by 

- hydrogen peroxide according to Evenhuis and Deward (1980). 
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Potassium and sodium were detennined using a flam 
photometer, while, the verse Nate method was used for Ca 
detennination (Cheng and Bray 1951). A sample of 0.5g leaves a dry 
weight was taken for the detennination of total carbohydrates were 
mathematically calculated as percentage (Dubios et aI., 1956). The 
same steps and techniques of the fIrst experimental year (2005-2006) 
were followed in the second one (2006-2007). 
The among treatments of individual factors and their interaction were 
compared by L.S.D. at 5 %level of probability for both seasons 
according to Snedecor cochran (1974 ). 

RESULTS AND DISCUSSION 

Vegetative growth 
I-Plant height 

TIle data in Table (4) show that saline water of EC 6 
mmhoslcm and 9 mmhoslcm signifIcantly decreased plant height 
to 64.83 and 49.90 cm comparing with 72.50 cm for tap water, 
and to 70.33 and 58.00 em comparing with 81.75 cm in the first 
and second seasons, respectively. Meanwhile, the contrary action 
was a result of receiving the plants 3EC treatment. It increased the 
values to 112.50 and 116.29 cm in both seasons, respectively. 

Data of two experimental seasons cleared that adding cattle 
manure ( CM) gave the maximum increase in plant height 
treatments. The values reached to 82.23 and 93.08 cm agairu.1 to 
66.92 and 72.25 cm resulted from the control treatment in the first 
and second seasons, respectively. Also it was noticed that applying 
poultry manure (PM) and green manure ( GM ) resulted in a 
signifIcant increase in plant height as compared to control in both 
seasons. These re 'ults are in parallel line with those Starkey and 
Nielsen (2001) on poinsettia plant. 

Concerning the interaction between water saline and 
different types of manure treatments it is evident from the data of 
Table (4) the great influence of receiving the plants EC 3 
mmhoslcm combined with ;;attle manure in both experimental 
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field for increasing plant height. The values reached to 139.67 and 
144.00 cm in both seasons, respectively. 

2- Leaves dry weight 
Data presented in Table (4) clearly indicated that leaves dry 

weight of poinsettia plants decreased significantly with increasing 
of EC concentration, except EC 3 mmhos/cm as compared to 
control ( tap water)in the two seasons. The treatment of EC 3 
mmhos/cm gave the heaviest leaves dry weight as 10.36 and 
9.68g/plant in the first and second seasons, respectively. 

Evidently, data in Table (4) reveal the significant increment 
of lelJves dry weight in 'both seasons, resulting from growing the 
plants in cattle manure. It increased the values to 9.48 and 8.11 g 
in the first and second seasons, respectively. 

The interaction between the water saline and types ofmanure 
revealed the great influence of receiving the plants saline water of 
EC 3 mmhos/cm with cattle manure for increasing leaves dry 
weight in both experimental fields. This treatment increased the 
values to 12.23 and 10.46 g in the first and second seasons, 
respectively. 

Flowering characteristics 

1. Inflorescence diameter 

Data in Table (5), show the increment on the diameter of 
inflorescences due to using water saline at 3EC as the values 
reached to 24.67 and 24.88 cm g the first and second seasons, 
respectively. Meanwhile, applying the highest concentration of 
EC(9 mmhos/cm) recorded the lowest values in this respect as 
they reached to only 13.91 and 14.83 cm in both seasons, 
respectively. 

While, no significant effects were recorded on inflorescence 
diameter resulting from using different types of manure (cattle 
manure, poultry manure and green manure) for plantation, in 
both experimental trials as seen in Table (5).. 
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T3ble ( 4 ) Effect of water salinity, different types of manure ( cattle manure, poultry manure 
, green manure) and their interaction on plant height (g) and leaves dry weight (g) of 
poinsettia plants in sandy desert soils during 2005106 !lnd 2006/07. 

warer Manure 
'--'

EC 

mmhos 
lem 

0.0 CM PM 

(IU ) season 

GM Mean I 0.0 

Plant height ( em )-
CM PM 

(2l1l1 ) season 

GM Melln 

T.W 74.00 ' 65.33 75.33 74.33 77.24 78.00 95.00 77.67 76.33 81.75 
I 3 76.00 139.67 121.33 113.0 112.5 79.00 144.0 124.17 118.0 116.4 

6 63.00 68.33 6:5.00 63.00 64.83 69.00 74.67 71.00 66.67 70.33 

9 54.67 55.60 46.00 43.33 51.15 63.00 58.67 55.00 55.33 35.60 

Mean 66.90 
Salinity LSD 
5% 
Manure LSD 
5% 
(S»( (M) LSD 
5% . 

T.W 7.ll 

3 8.70 

87.20 

3.40 

3.00 

6.60 

11.2" 

12.23 

76.90 

• 10.10 

11.26 

I 
73.40 I' 72.25 93.08 

I 
3.30 

3.21 

6.67 

Leaves dry weight ( g 1plant)- 3.09 9.17 8.58 I 9.58 
9.27 10.4 9.07 10.46 

80.80 

9.13 ' 

9.63 

79.08 

8.98 

9.57 

9.06 

9.53 

6 

9 

6.76 

6.18 

7.54 

6.83 
I 

6.070 

5.32 

6.19 

3.55 

6.64 
5,47 

5.70 I 

I 4.98--
6.74 

5.65 

6.55 

5.40 

6.28 

5.34 

6.31 

5.34 

Mean 7.22 
, SlI1inity LSD 

5% 
MenureLSD 
5% 
(S»( (M) LSD 
5% 

9,47 

0.76 

0.59 

0.56 

I 8.19 6.78 
'. 

7.08 

750 

0.60 

1.20 

8.10 7.60 7.54 

"For the mteractIOn, data of the seasons In Table (5) clear that 
highest increase in the diameter of inflorescence ( highest tenninal 
bracts ) was obtained of EC 3 mmhos/cm with adding cattle 

manure compared with the other treatment,> in both plantations . 

They reached to 26.37 and 27.30 cm in the first and second 
seasons, respectively. This result may be probably due to the 
influence of low of water salinitY level ami manure at suitable 
rates on increasing the length and I or width of the produced 
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tenninal bracts, consequently the diameter f inflorescence could 
be . creased. Similar trend of results was stated by Kageyama et 
al., (199 ) on chrysanthemum plant. 

1.	 N mber of bra~ts I in florescence 
It is evid t from the 0 tamed data in Table (5) clear that number 
of bracts / infloresce ce decreased with increasing of Ee 
concentration, except EC 3 mmhos/cm in both seasons. The 
differences betwee treatments of tap water and 3EC were non 
si ificant in the flJ'St d second seasons. While the lowest ones, 
resulted from applied water 9EC as gav 15.58 and 15.96/ lant in 
both seasons, respe tiv Ly. 

Insignificant effects were recorded on number bracts / 
inflorescence of due to different types manure compared with 
control in both seasons as indicated in Table (3). 

Data presented in Table (5) show that the highest number of 
bracts / inflorescence was given by adding ofBe 3 mmhoslcm of 
water salinity level plus cattle manure. Such treatment 
significantly increased the value comparing with that recorded 
from the other treatments (18.69 and 18.58) in both seasons, 
respectively. is treatment increased the produced bract (per 
in:t1orescenc ) over the control (as average for two seasons). This 
result may be attributed to the influence of cattle manure in 
e ancing the biosynthesis and translocation of assimilates leading 
to initiation of more bracts primodias. consequently the produced 
number of bracts could be increased. similar trend of results was 
stated by Wissemeier and Marienfeld (1998) on poinsettia plants. 
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Table (5) Efftf~ dfwater salinity, different types of manure ( cattle manure, poultry manure, 
green 1IllUI1n'I) and their Interaction on inflorescence diameter (em) and number of bracts 1 
inflomc'ence of poinsettia plants in sandy desert soils during 2005/6 and 2006/07 • 

",ater 

EC 0.0 CM I PM GM Mean 

Manure 

0.0 eM I PM I eM I MeaD 

mmhos 

lem " (1- ) season 

Inflorescence diameter ( em ) 

(2lll1 ) season 

T.W 20.70 25.46 23.60 22.06 22.95 19.94 24.n 22.81 21.58 22.14 

3 
6 

22.80 

20.10 

26.37 

20.17 

7.5.14 

24.83 

24.36 

20.87 

24.67 

21.49 

22.20 

19.50 

27.30 

25.19 

25.49 

24.05 

24.58 

22.65 

24.88 

22.85 I 
9 18.60 23.lM. ·22.35' 2G.87 21.21 17.39 21.91 21.80 19.69 20.20 

Mean 20.55 ~16 23.98 22.04 19.76 24.65 23.54 22.12 

Salinity LSD 5% 

Manure LSD 5% 

0.7 

NS 

1.20 

NS 
.(8) x (M) LSD 5% l..S 2.3 

T.W 
3 

16.67 . 
16:88 

I18.43 
18.69 

17.40 

18.50 

'NWh~ ofbracts I inflorescence 

17.23 . 
17.43 .1 

16.54 18.58 

16.46 17.63 I 16.70 18.58 

17.37 

18.12 

.. 17.21 

17.73 

17.43 

17.78 

6 

9 

15.95 

13.52 

17.28 

17.J~· 

17.54 

·16.69 

16.90 

15.00 
16.92 I 
15.59 

15.92 

14.32 

18.01 

16.76 

17.70 

16.48 

17.49 

16.27 

17.28 

15.96 

Mean 15.76 i7.8S ·17.53 16.40 15.87 17.98 17.42 17.18 

Salinity LSD 5% 

Manure LSD 5% 

1.1 
NS 

0.90 

NS 
(8) )( (M) LSD 5% 2.2 1.07 

3. Inflorescence duration 
Data presented in Table (6) revealed that irrigation with 

saline water of EC6andlor9 mmhoslcm, significantly decreased 
inflorescence duration form 67.93 (control) to 62.21 day at ( 9 
mmhoslcm ) and from 66.78 to 61.41 day in the first and second 
seasons, respectively. 

Negligible and'insignificant effect, on the other hand, was 
detec ed on the obtained values in both· plantations due to 
receiving the plants die· different manure treatments as indicated in 
Table (6). 

, 
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Data of the two experimental seasons in clear that the longest 
period of inflorescence (including bracts) duration on poinsettia 
plant was obtained by adding water salinity of EC 3 mmhos/cm 
combined with cattle manure (68.90 and 70.55 day) comparing 
with other treatment in both seasons, respectively ,Table (6). The 
previous result may be related to the influence of a suitable rate of 
manure with low water salinity level on enhancing turgor of bract 
cells with supplying it with sugars (Hartt, 1969). Besides, they, 
influence water movement in bract cells {Bennett, 1993) thus, the 
inflorescence could be lasted for a longer period. Similar trend of 
results was found by Kageyama et al., (1995) on Chrysanthemum 
plants. 

4. Inflorescence dry weight 
Effects of saline water on inflorescence dry weight were 

presented in Table (6). It is clear from the data that salinity 
significantly decreased inflorescence dry weight fonn 5.95 
(control) to 5.46 g at (9 mmhos/cm) and from 5.98 to 5.82 g in the 
first and second seasons, respectively. The heaviest inflorescence 
dry weight was recorded for the plants irrigated by saline water of 
3EC as gave 6.43 and 6.73g in the first the second season, 
respectively. 

Data in Table (4) reveal the significant increment of 
inflorescence dry weight in both seasons, resulting from growing 
the plants in cattle manure. It increased the values to 6.52 and 6.62 
g against to 5.63 and 5.71 g resulted from the control treatment in 
the first and second seasons, respectively. 

Data of the two seasons presented in Table (6) show that 
the heaviest inflorescence (including bracts) dry matter was 
obtained by application of water salinity of EC 3 mmhos/cm 
combined with cattle manure as co pared with the other 
treatments. This treatment increased the values to 7.36 and 7.37 g 
in the first and second seasons, respectively. This result may be 
probably due to the effect of water salin'ty of EC 3 mmhos/cm 
(low level of salinity) and types of different manure especially 
cattle manure on enhancing the accumulation of biosynthesizes 
and / or increasing the bracts number, consequently the 
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inflorescence dry matter could be increased. Similar trend of 
results was stated by Yelanich and Biernbaum(1990) on poinsettia 
plants. 

Table (6) Effect of water salinity, different types of manure ( cattle 
manure , poultr)' manure , green manure) and their interaction on 
inflorescence duratjp.,n ( days) and Inflorescence dry weight ( g 1 plant) 
of poinsettia plants In sandy desert soils during 2005/6 and 2006/07 • 

water Manure 

Ee 0.0 CM PM GM Mean 0.0 CM PM GM Mean 

mmhos lDflorescence duration ( days ) 

lem (111 ) season (2111l ) season 

T.W 67.50 68.90 67.60 67.70 67.93 63.80 69.30 67.19 67.19 66.87 

3 67.50 68.00 , 68.20 67.30 67.75 66.33 70.55 68.63 66.22 67.93 

6 65.34 67.77 67.27 66.10 66.62 65.61 66.51 67.00 65.73 66.21 

9 58.24 64.61 63.60 62.37 62.21 61.46 62.15 61.41 60.60 61.41 

Mean 64.65 67.32 66.67 65.87 64.30 67.13 66.06 64.94 

Salinity LSD 5% 0.80 0.80 
Manlll\: LSD 5% NS NS 
(S»)( (M) LSD 
5% NS 1.60 

In1lorcsccnce dry weight ( g / plont ) 

T.W 5.62 6.10 6.17 5.83 5.96 5.52 6.39 6.19 5.84 5.99 

3 6.19 7.36 6.47 5.70 6.43 6.20 7.37 7.00 6.36 6.73 

6 5.93 6.60 6.19 5.69 6.10 5.19 6.62 6.11 5.34 5.82 

9 4.77 6.01 5.80 5.27 SA6 5.92 6.10 5.93 5.34 5.82 

Mean 5.63 6..52 6.18 M2 5.71 6.62 6.31 5.72 

Salinity LSD S% 0.42 0.43 
Mtmw'c LSD S% " 0.40 , , 0.43 
(S) )( (M) LSD 
S% 

' . . 
0.84 . 0.86 

.' .... ."',, 
.....",!--. f .~ 

" 
'. ':,.. " 
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Roots characteristics 
1. Root length (em) 

Data in Table (7) show the significant increment of root length 
resulting from 3EC saline water. Such treatment significantly 
increased the values comparing with that recorded from the other 
irrigation saline water treatments (40.90 and 40.17 cm) in both 
seasons, respectively. Whereas, the lowest values were obtained, 
as a result from using saline water irrigation ofEC 9 mmhoslcm. 
They decreased root l~ngth to only 18.16 and 14.33 cm in the 
first and second seasons, respectively. 
Using the cattle manure treatment (CM) significantly increased 
root length compared with that obtained from the other manure 
(pou try manure and green manure) in both experimental trials, 
Table (7). These results may be attributed to the enhancement 
effect of manure on the synthesis and activation of RNA and 
various enzyme proteins in root cell, consequently cells division 
and elongation could be increased (Scott, 1972). Similar trend of 
result was found by Wang (1,992) onpittosporum tobjra. 

Referring the interaction, it could be concluded that 
receiving the plants 3ECof irrigation saline water combined with 
cattle manure were the best treatments for increasing the root 
length in both experimental trials (45.67 and 43.67 cm , 
respecti ely) as seen in Table (7). These results may be 
attributed to the enhancement effect of cattle manure on the 
synthesis and activation of RNA and various enzyme proteins in 
root ceH, consequently cells division and elongation could be 
increased . Whereas, the contrary action on the root length was 
observed on the obtained values resulting from receiving the 
plants 9EC irrigation saline water without manure, as the values 
were decreased to only 15.33 and 11.00 cm in the first and 
second seasons, respectively. These results may be due to the 
toxic effects ofNa and Ca ions accumulated in the cytoplasm of 
root cells, besides the reduction of the total water uptake by 
rooted cuttings leading to a reduction in root ceHs divi~ion and 
elongation (Khan et ai., 2002). 
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Table ( 7 ) Effect of water salinity, different types of manure ( cattle manure, 
poultry manure, green manure) and their interaction on root length (em) and 
roots dry weight (g) of poinsettia plants in sandy desert soils during 2005/06 
8nd2006/07 . 
water, I Manure 

Ee 0.0 .. CM PM 
, 

GM Mean 0.0 eM I PM GM Mean 

mmhos Root length ( em ) 

lern--_. 
T.W 36.67 

(111 ) season 

42.33 ' 39.00 37.00 liDO 
-

37.67 

(2111 ) season 

41.00 37_13 36.33 38.08 

3 40.67 4~.67 39.00 38.33 40.90 39.67 43.67 39.67 37.67 40.17 

6 29.33 35.00 31.67 30.00 31.90 24.33 28.00 26.00 25.00 25.80 

9 I 15.33 20.67 18.67 18.00- 18.16 
- I 11.00 17.00 1~.67 13.67 14.33 

Mean 30.50 35.90 32.08 30.80 
. 

I 28.16 32.40 29.66 28.16 

Salinity LSD 5% 1.56 2.n 
Manure LSD 5% 1.35 2.49 . 
(5»( (M)LSD 
5% 3.54 6.53 

Roots dry weight ( g I plant)-
T.W 7.oll." • 7.94 8.25 I 537 

, 
7.16 6.74 8.60 7.53 7.72 7.65 

3 8.58 10.17 9.92 9.:58 9.56 7.59 9.94 9.16 8.44 8.78 

6 6.98 7.46 7.33 7.14 7.22 6.24 7.70 6.31 6.07 6.73 

9 5.17 5.55 5.14 4.94 5.20 5.73 I' 7.43 5.94 4.n 5.96 

Mean 6.95 7.78 7.66 6.75 6.57 8.42 7.23 6.74 

Salinity LSD 5% 0.48 0.57 

Manure LSD 5% NS 0.57 
(8) lC (M)LSD 
5% 1.03 1.14 

2. Root dry weight (g) 

Data in Table (7), revealed tha~ EC levels affected on root 
dry weight, while higher C level (9mmhos/cm) decreased it as 
co pared to tap water (control) .The, highest root dry weight 
resulted from the plants irrigated by saline water 'of EC 3 
mrnhoslcm as gave 9.56 d 8.78 gll'lant in both'seasons , 
respectively. While the plants irrigated by saline water of 9Ee 
recorded the lowest root dry weight as' gave 5.20 and 5.96 g in 
the first and 'Second seasons respectively. 
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Growing the planfs in cattle manure increased root dry 
weight than that obtained from the other manure used in 
cultivation compared With control treatment in both seasons as 
can be seen in Table (7). 

The heaviest root dry weight was obtained by irrigation 
saline water at level of Ee 3 mmhoslcm combined with cattle 
manure as compared with the other treatments as recorded 10.17 
an 9.94 g in the two seasons, respectively. Table (7). This result 
may be attributed to the influence of manure on enhancing the 
length and lor thickness of roots, consequently root dry matter 
could be . creased. Similar trend of results was cleared by 
Starkey and Nielsen (200]) on poinsettia plants. 

Chemical analysis 
1.	 Nitrogen percentage 

Data in Table (8) mentioned that N% of poinsettia leaves 
decreased gradually with increasing salinity concentration in the 
irrigation water during the two successive seasons... The values 
recorded decline from 3.33 (control) to 2.46,2.63 and 2.46 % 
as treated with 3, 6 and 9 mmhoslcm in the first seasons, and 
from 3.43 to 3.55,2.65 and 2.43 in the second season, 
respectively. 

Meanwhile, manure treatments increased N% of leaves in 
the two seasons. The highest N % was found in plants grown in 
cattle manure which recorded 3.97 and 3.11 % against 2.58 and 
2.62 fore control in both seasons, respectively. 

As for the interaction data in Table (8 )showed that the 
plants irrigated by tap water combined with cattle manure gave 
highest N% in the leaves of poinsettia, as compared with other 
treatments. Such treatment increased the values to 3.79 and 3.70 
% in both seasons, respectively. These results may be due to the 
effect of manure ,consequently increasing the absorbed amount 
of N, especially under the lower values of salinity. On the other 
hand, the highest level of salinity may reduce the availability of 
elements and growth of roots, resulted in a lower N content. 
Similar trend of results was reported by Bertram(1992). 
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2.	 Potassium percentage 
The effect of saline water on K % presented in Table (8). The 
data showed that salinity negatively affected K %of leaves in the 
two seasons. As well as K% decreased gradually and 
continuously with the increasing of irrigation water salinity 
concentration. K content decline from 1.38 (control) to 1.35, 
1.25 and 1.24% at EC3,6and 9 mmhoslcrn. and from 1.44 to 
1.42. 1.34 and 1.27% in the first and second seasons, 
respectively. 
On the other side , the different types manure (cattle manure, 
poultry manure, green manure) increased leaves K% in the two 
seasons. The highest values of leaves k% was (1.40 and 1.46 
%), which were observed in the plants grown in poultry manure 
in the two seasons, respectively 
Data of the two season presented in Table (8) indicate that the 
highest percentage of potassium content (K%) in the leaves of 
poinsettia. plant was obtained by tap water with different types 
of manure (cattle manure, poultry manure, green manure ) 
comparing with the other treatments. The previous result may be 
due to the presence of high concentration of manure in the 
rooting medium, consequently the plant could absorb a high 
amount of it besides, the highly mobility and translocation of K 
in the plant tissue led to increase it (Kemmler et a/.. 1977). 
Furthermore, the lower concentration of Ca may synergistic the 
uptake of K via regulation the cellular processes (Barwe et ai.. 
2001) thus, the absorbed amount ofK would be increased, hence 
the content of K in the leaves could be increased. similar trend 
of results was stated by Wissemeier and Marinfeld (1998) on 
poinsettia plants. 

" 
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3.Calcium percentage 
Data presented in Table(8) reflected the influence of saline water 
on Ca % of poinsettia leaves , these data showed that the 
accumulation of Ca % tented to increasing the salinity 
concentration in the used water . The highest values of Ca % 
were 1.16 and 1.24 % as a resulted of treatment with EC 9 
mmhos/cm of saline water compadng with 1.06 and 1.13% in 
control in the first and second seasons, respectively. 
Evidently, data in table (8) show the superiority of planting in. 
different types of manure for increasing Ca % of poinsettia 
leaves in both cultivations, it could be concluded that cattle 
manure was the best manure for increasing Ca % of poinsettia 
leaves in both plantations. It increased the values to 1.34 and 
1.43 % comparing with 0.53 and 0.59 % in control in the first 
and second seasons, respectively as illustrated in Table (8). 

Concerning the interaction, it could be concluded that 
.receiving the plants the highest concentration of salinity 
treatment (9 mmhos/cm) with cattle manure was the best 
treatment for increasing Ca % of poinsettia leaves. Such 
treatment increased the values to 1.35 and 1.49 % [eaves in the 
first and second seasons, respectively. These results are in 
agreement with these obtained Bierman et al., (1989) on 
poinsettia plant and Khalafatta et al., (1998) on Thevetia 
nercijo/ia. 

4.Sodium percentage 
According to data in Table ( 8) it is obvious that Na% of 

poinsettia leaves increased gradually with increasing of salinity 
concentration in irrigation water in the two seasons. The highest 
value was recorded in leaves in the treatment ofEC 9 mmhos/cm 
which equal 0.47 and .0.51 % in the first and second seasons, 
respectively. 

Also, data indicated that. different types manure (cattle 
manure, poultry manure, green manure) decreased leaves Na% 
in the two seasons. The lowest leaves Na% was (0.37%), which 
were observed in the plants grown in cattle manure in the two 
seasons. 
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Data in Table (8) indicated that, the highest leaves Na% of 
poinsettia was resulted by irrigation saline water of EC 9 
mmhos/cm without adding manure as gave 0.49 and 0.54 % 
compared to 0.37 and 0.38% in control for both seasons, 
respectively. While leaves Na% decreased with treatment of tap 
water combined with types of different manure in the first and 
seco d seasons respectively. Similar findings were obtained by 
Singh (2000) on Eucalypta hybrid. These results may be due to 

e excess percentage of Na ion which has the ability to enter 
e root cells through several channels via plasma membrane 

ATPase, hence translocated and accumulated in leaves tissues ( 
1umwuJd et ai., 2000 ). Similar trend of results was found by 

Koyro (2000) and Mostafa. (2002). 

5. Relative water content (%) 

Applying saline water at the rate 6 and 9 EC reduced the
 
relative water content (R.W.C) percentages as compared with
 
the control. Whereas, the lowest values were obtained as a result
 
of EC ~ mm~los/cm. is decreased relative water content
 
(R.W.C) percentages to 52.15 and 51.06 (%) in the first and
 
second seasons, respectively. The highest R.W.C( %) were 71.14
 
and 71.66 % for 3 EC against 69.99and70.04% for tap water in
 
both seasons, respectively as indicated in Table (9) . These
 
results are somewhat looks like that observed by EL-sayed
 
(2003) on Murraya exotica.
 

., 

',
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Table ( 8 ) Effect of water salinity. different types of manure ( cattle 
manure, poultry manure. green manure and their interaction on N, K, 
Ca and Na ( % ) in the leaves of poinsettia plants iJ:J sandy desert soils 
d . 2005/06 and 2006/07 .urlDS[ 

water IV.l2nure 
EC 0.0 CM PM GM Mean 0.0 CM PM GM Melin 

mmhos N% 
lern (111 ) season (2'" ) season 

2005106 
T.W 2.8i· 3.79 3.34 3.41 3.33 280 3.70 3.6 3.65 3.43 

3 265 2.08 2.88 2.92 2.63 275 3.55 3}·0 3.55 3.28 

6 2.46 I 2.74 260 2.66 2.61 2.64 265 2.60 2.60 2.62 

9 2042 J 2.50 2.46 -2.47 2.46 2.30 255 2.40 2.45 243 

Mean 258 j 3.97 2.82 4.40 262 3.11 2.90_. 3.06 
K% 

T.W 1.25 1.45 1.40 1.40 1.38 1.31 1.50 1.52 JA4 1.44 

3 1.20 1.40 1.39 1.40 1.35 1.30 lAS 1.49 '1.44 1.42 

6 0.99 1.35 1.37 1.35 1.25 1.20 1.37 1.42 1.37 1.34 

9 0.98 1.30 1.35 1.34 I 1.24 1.00 1.32 1.41 1.35 1.27 

MCIII1 I 1.09 1.37 lAO 1.37 1:20 1.40 1.46 1.40 
Ca% 

T.W 0.45 1.34 1.25 1.22 1.06 0,49 1.38 1.36 1.31 1.13 

3 0.5 1.35 1.28 1.26 
I 

1.08 0~3 1.40 1.39 1.35 1.17 

6 - 0.55 1.34 1.29 1.37 
I 

1.13 0.57 1.44 1.40 1.40 1.20 

9 0.6 1.35 1.30 1.39 1.16 0.59 1.49 1.45 1.45 1.24 

Mean 0.53 1.34 1.28 1.31 i 0.54 1.43 1.40 1.38 

Ca% 

T.W 0.37 0.28 0.21 0.28 0.28 0.38 0.25 0.30 0.30 0.31 
I 

3 0.40 0.32 0.32 0.38 0.35 0.48 0.33 0.35 0.39 0.39 

6 0.45 0.44 0.4 0.44 0.43 0.47 0.40 0.43 0.46 0.44 

9 0.49 0.45 0.46 0.49 I 0.47 0..54 0.49 0.49 0.50 0.51 

Mean 0.43 0.37 0.35 I 0.39 0.48 \ 0.37 0.39 0.41 

2006107 

T.W 0.38 0.25 0.3 0.3 0.31 0.45 0.3 0.38 0.40 0.38 

3 0.48 0.33 0.35 0.39 0.39 0.49 0.35 0.43 0.45 0.44 

6 0.47 0.40 0.43 0.46 0.44 0.51 0.37 0.39 0.48 0.44 

9 0.54 0.49 0.49 0.5 0.51 I 0.550 0.40 0.50 0.5 0.49 

Mean 0.48 0.37 0.39 0.41 0.5 0.36 0.43 0.46 

-
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In addition, the same data reflect that types of manure 
as cattle manure, poultry manure and green manure increased the 
relative water content (R.W.C) % from 56.52 (control) to 72.15 , 
59.98 and 58.37 % in the first season, respectively and from 
55.20 to 72.56 ,62.22 and 58.90 % in the second season, 
respectively. 

Concerning the interaction, it could be concluded that 
receiving the plants saline water ofEC 3 mrnhos/cm water with 
plants grown in cattle manure were the best treatments for 
increasing the relative water content (R.W.C % in both seasons. 
Such treatment increase the values to 82.60 and 83.40 % in the 
first and second seasons, respectively as seen in Table (9). 

these results may be due to the effect of salinity stress on 
increasing the osmotic potential in the rooting medium and 
reducing the ydraulic conductivity of roots which led to a 
reduction in the flux of water into roots consequently reduced 
the turgidity of leaf cell, esulted in lower values of R. W.C% 
Flowers et ai., (1986) similar trend of r~sults was found by Khan 
el al.. (2000). 

6.Total chlorophyll content in leaves 

It is evident from the obtained data the increment on total 
chlorophyUs content of leaves due to receiving the plants saline 
water at level ofEe 3 mmhoslcm. Such treatment increased the 
values to 48.40 and 48.53 in the first and second seasons, 
respectively as presented in Table (9). 

growing the plants in different types of manure increased 
ota1 chlorophyll content in leaves compared with the control for 
both seasons. the great influence of receiving the plants grown in 
~attle manure.. This treatment increased the values to 48.07 and 
47.93 against to 44.85and 45.57 resulted from the control in the 
tirst and second seasons, respectively. . , 
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From the interaction, it could be concluded from the 
tabulated data, the great influence of receiving the plants grown 
under saline water of EC 3 mmhoslcm combined with cattle 
manure. Such treatment increased total chlorophylls content to 
49.95 and 49.90 in the first and second seasons, respectively. 
The contrary action was detected as a result of receiving the 
plants 9EC with out manure ( 42.80 and 43.00) in both seasons, 
respectively as seen in Table (9). the previous result may be due 
to the influence of Ca on the synthesis of a bound CalClJlm 
dependent protein kinase, which activates the cellular processes· 
(Barwe et ai, 2001). Besides, Ca may be enhance the uptake ofN 
, and it is necessary for chlorophyll formation (Bennett, 1993) 
thus, the synthesis of the green pigment could be enhanced. 
Si ilar trend of esults was stated by Bierman et aI., (1989) on 
poinsettia plants. 

7.To I carbohydrates content in leaves (%) 

Data in Table (9), revealed that EC levels affected on leaf 
car ohydrates content, while higher EC leve1s( 6-9 mmhoslcm) 
notably decreased it s compared to tap water .The highest leaf 
car ohydrates contents resulted from the treatments of EC 3 

hos/cm as gave 9.10 and 8.93 in both seasons, respectively. 
. While the plants irrigated by water of 9Ee recorded the lowest 

leaf carbohydrates contents (6.22 and 8.12 %) 

Obviously data in table (9), indicate the superiority of using 
cattle manure in plantation in both seasons. It considerably 
increment total carbohydrates in leaves comparing with that 
recorded from the other treatments used in cultivation. The 
values reached to 8.65. and 9.52 % in the first and second 
seasons, respectively. 

For the interaction , data in Table (9) cleared that leaf 
carbohydrate content differently affected by application the 
different treatments of salinity combined with manure . The 
highest carbohydrate content resulted from the salinity 
treatments of EC 3 mmhos/cm combined with cattle manure in 
the first season and T.W. with cattle manure in the second one as 
recorded 9.90 and 9.86 % respectively as compared!o the other 
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treatments. This result may be attributed to influence of manure 
on increasing L'1e concentrations of glucose~6-phosphates 

fructose-6-phosphate and raffinose. Besides, it promotes the 
synthesis of ATP, tITP, and UDP - glucose (Mengel and 
Haeder, 1977). Similarly, EC influences water movement in 
cells and counteracts the effect of alkali salts and organic acids 
within t}}e plant (Bennett, 1993), thus the synthesis and 
accumulation ofcarbohydrates would be enhanced. Similar trend 
of results was stated by Wisemeier and Marienfeld (1998) on 
poinsettia plants. 

8.Prollne contents ( JL molle / 100 g. fresh weight) 

Data presented in Table (9) reflect clearly the influence of 
salinity on proline accumulation in the leaves of poinsettia. The 
data showed that increasing the salinity level in the irrigation 
water was associated with an obvious increase in proline 
contents in leaves. Higher levels of EC (9 nL'11hoslcm ) caused a 
marked increase in proline contents ( 8.84 and 9.08 J.l molle I 
100 g. P.W. ) in the first and second season, respectively. These 
results are in line with those reported by EL-sayed (2003) on 
murraya exotica. 

Meanwhile, types of manure (cattle manure, poultry manure 
and green manure) markedly decreased leaves contents of 
proline in the two seasons. The lowest contents of proline were 
found in plants grown on sandy soil with cattle manure and 
reached 6.76 and 7.87 I.l molle I 100 g. P.W. in the first and 
second season, respectively. 
Regarding the interaction, date in Table (9) indicated that leaf 
proline contents differently affe t by using different treatments 
of C combined with manure (cattle manure, poultry manure 
and green manure). Under the same treatment ofmanure, proline 
content dec ease as types of different manure. The highest 
proline content resulted from the treatment of EC 9 mmhoslcm 
without man re in the two seasons. On the other hand, the plants 
irrigated by tap water combined with cattle maIlure had the 
lowest proline conten (5.10 and 6.60 ~1 molle I 100 g. F.W. ) 
for the both seasons, respectively. Similar results were reported 
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by Floweres et al., (1977) on some plant spp, El khateeb (1993) 
and EL-sayed (2003) on murraya exotica. 

able (9) Effect of water salinity , different types of manure ( cattle 
manure , poultry manure , green manure) and their interaction on 
relative water content ( R.W.C % ), total chlorophyll (SPAD), total 
carbohydrates ( mg 1 go dry weight) and proline ( 1.1 Molle 1 100 g. fresh 
weight ) of poinsettia ,plants in sandy desert soils during 2005/06 and 
2006/07 . 

water Manure 

EC 0.0 CM PM GM Mean 0.0 CM I PM GM Mean 
mmhos . R.W.C(% ) 

lem OK ) season (2l1l1 ) season 
T.W 65.60 81 66.7 66.67 69.99 66.70 80.71 66.98 65.79 74.04 

3 65.80 82.6 68.31 67.88 71.14 67.31 83.40 68.11 67.83 71.66 

6 47.60 63.6 54.43 49.25 53.72 48.33 65.71 58.19 54.66 56.72 

9 47.01 61.4 50.5 , 49.7 52.15 40.51 60.81 55.63 47.39 51.06 
Mean 56.52 72.15 59.98 , 58.37 55.20 72.65 62.22 58.90 

Total chlol'()~ hyll (SPAD) 
T.W 45.10 48.60 47.22 47.20 47.03 46.10 48.10 47.70 47.30 47.30 

3 46.00 49.95 48.80 48.89 48.40 47.30 49.90 48.80 48.12 48.53 

6 45.51 47.90 I 47.51 47.44 47.09 45,90 47.10 46.36 46.45 46.50 
9 - 42.80 46.00 45.67 45.55 45.00 43.00 46.60 45.90 45.02 45.03 

Mean 44.85 48.07 47.33 47.27 I 45.57 47.93 46.14 46.72 
Total carbohydrates ( mg 1g. dry weight) 

-
T.W 8.20 9.60 8.97 8.90 8.92 ,II 7.90 9.86 9.34 8.49 8.89 

3 7.70 9.90 9.43 9.36 9.10 7.77 9.50 9.46 8.98 8.93 

6 6.82 8.45 8.48 8.22 7.99 II 
'I 

7.16 9.43 8.55 8.20 8.53 

9 5.56 6.65 6.60 6.08 6.22 ! 6.97 9.30 8.52 7.89 8.12 

Mean 7.07 8.65 8.37 8.14 7.61 9.52 8.96 8.37 

Proline ( ~ molle 1 100 g. fresh weight) 

2005106 

T.W 6.35 5.10 6.50 6.50 I 6.10 8.31 6.60 7.63 7.41 7.49 

3 7.80 6.65 7.17 7.15 7.19 8.44 7.75 7.77 7.68 7.90 

6 9.30 7.10 8.02 7.16 7.89 9.01 8.11 8.13 8.23 8.37 

9 10.04 8.20 8.50 8.62 8.84 9.15 9.01 9.03 9.12 9.07 

Mean 8.37 6.76 7.55 7.36 8.72 7.86 8.14 8.11 . 
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