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ABSTRACT 
This study aim to promote growth plantlets of date palm cv. Zaghlool by 
decreasing ethylene production inside the containers during rooting stage. Data 
obtained declared that three silver thiosulphate (STS) levels added to one half 
strength MS rooting medium improved significantly three rooting 
measurements (rooting percentage; number and length of developed rootlets). 
However, the lightest STS level (0.25 ml/L of 4 mM STS solution) was the 
superior, while highest one (1.0 ml/L) was the inferior from statistical point of 
view. 
Data obtained displayed that providing MS rooting medium with silver nitrate 
improved 3 rooting measurements (rooting %; number of rootlets and their 
length) for Zaghloul date palm shootlets proliferated from somatic embryos. 
However, the 0.50 mg/L AgNO3 provided MS medium was the most preferable 
in this concern. Plantlets were transferred to capped tubes contained 1/4 liquid 
MS medium through 3 weeks in the growth chamber (under aseptic condition). 
Ventilation was allowed gradually by punching holes in aluminum foil caps 
during first five days of 2nd week.  
After then, the plantlets were transplanted in acclimatization green house on 
mixture from (peat moss + perlite + vermiculite at 1:1:1) and survival 
percentage was 75% after three months. 
Key words:  Rooting stage, Silver thiosulphate, Silver nitrate, Date palm 

 
INTRODUCTION 

Silver appears unique among heavy metals as an inhibitor of ethylene 
action (Beyer., 1976). The STS complex was used because it has much greater 
mobility in plant tissue than uncomplexes silver ion (Veen and Van De Geun., 
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1978). Yellowish of the in vitro plant leaflets can be stimulated by applying or 
increasing ethylene production inside the containers. Also, it could be inhibited 
by applying inhibitors of ethylene biosynthesis (Edwards et al., 1983). Silver 
(Ag+) is known as ethylene antagonist. The most effective is Ag+ as (STS) a 1:8 
or 1:4 complex of silver nitrate and sodium thiosulphate available as Argylene 
(1g/l = 0.2 mM Ag+) (Fjeld and Moe., 1985). In this regard silver thiosulphate 
(STS) blocking ethylene active on tomato fruit ripening acting as antiethylene 
(Hobson and Atta Ali., 1986) . Also in vitro, STS at 0.001 to 1.0 mM enhanced 
lettuce root growth in both Saline and non-Saline media (Huang and Khan., 
1988). Mollers et al., (1992) found that the addition of silver thiosulphate (STS) 
to in vitro Potato shoot propagation at 1.5 mg/l to the propagation medium led 
an increase of leaf material harvested. However, this effect depends on the 
genotype, the increase ranged from 1.2 up to 2.3 times the yield obtained from 
medium without STS. Higher STS concentrations in the medium caused toxic 
symptoms in the plants of most of the tested genotypes. Balletti et al., (1994) 
suggested that the addition of Silver thiosulphate (STS) to the culture medium 
improved the explant growth of Potato cvs. Arsy, Desital, Hermes, Konst and 
Monalisa. However, the addition of 10mM STS to the culture medium 
significantly improved explants of potatoes cvs.  

EL-Shobaky and Ibrahim., (1997) found the effect of silver thiosulphate 
(STS) at levels 0.0, 0.25, 0.50 and 1.0 ml of 4 mM on the growth of the potato 
plantlets cvs. Cara and spunta grown in liquid and solid media. The results 
showed that Cara cultivar had the highest number of leaflets/plantlet. The liquid 
medium gave the tallest plantlet, the highest shoots, leaflets and roots 
number/plantlet. MS basal medium supplemented with 0.25 ml/ STS produced 
the highest leaflet and root number/ plantlet and MS basal medium 
containing0.50 / mg/l STS produced the tallest plantlets. This study aim to 
produce healthy plantlets of date palm cv. Zaghlool by decrease ethylene 
production inside the containers during rooting stage. 

MATERIALS AND METHOTHED 

In this respect uniformed proliferated shoots from germinated somatic 
embryos derived from cultured leaf primordial explants of Zaghloul date palm 
cv. were transferred to test tubes (28x 250 mm) filled with 25 ml rooting 
medium. In these experiments it was aimed to investigate the possibility of 
elimination ethylene gas from rooting media by using silver thiosulphate (STS) 
and silver nitrate  
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1- Effect of silver thiosulphate: 

STS added to one half strength MS (1962) rooting medium 
supplemented with 0.1 mg/l NAA, besides other additional constituents 
supplied to the aforesaid one half strength MS rooting medium used in the 
former experiment of rooting stage. So, the different investigated treatments 
added to 1/2 MS rooting medium supplemented with (60 g/l sucrose + 200 mg/l 
glutamine + 100 mg/l myo-inositol + 0.4 mg/l thiamine-HCl + 7 g/l agar + 0.1 
mg/l NAA) were as follows:  

1- One half strength MS with no STS added (control) 

2- One half strength MS rooting medium + 0.25 ml/l (4 mM STS solution).  

3- One half strength MS rooting medium + 0.50 ml/l (4 mM STS solution). 

4- One half strength MS rooting medium + 1.0 ml/l (4 mM STS solution). 

Taking into consideration that silver thiosulphate solution at 4 mM 
concentration was prepared by pouring 8 mM AgNO3 with rapid stirring.  

2- Effect of silver nitrate: 

In this experiment adding silver nitrate at 3 levels (0.25; 0.50 and 1.0 
mg/l SN) to the same 1/2 strength MS rooting medium used in the former 
experiment with the same additional constituents used even unique lower NAA 
level (0.1 mg/l). 

So, the following investigated treatments in this experiment were as follows: 

1- One half strength MS rooting medium without silver nitrate as control. 

2- One half strength MS rooting medium + 0.25 mg/l SN. 

3- One half strength MS rooting medium + 0.50 mg/l SN. 

4- One half strength MS rooting medium + 1.00 mg/l SN. 

Treatments of this experiment were arranged in complete randomized 
block design, whereas each treatment was replicated 3 times and every replicate 
was represented by 3 cultured test tubes each contained an individual developed 
shoot (plantlet). The cultured tubes were incubated at 27C ± 1 and exposed 
daily to 16 hrs light of 3000 LUX illumination through the 3 subcultures 
included for this experiment. 

Cultures were subcultured two times more on the same fresh 
corresponding medium and left under the same incubation condition through 
four weeks of each subculture. Taking into consideration that each treatment 
was replicated three times and every replicate was represented by three cultured 
tubes. 
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At the end of each subculture, the following rooting measurements were 
recorded: (a) rooting %;( b) number of formed rootlets per each plantlet and (c) 
the average roots length. 

Statistical analysis: 

All data were subjected to statistical analysis of variance (Snedecor 
and Cochran., 1972). 

RESULTS AND DISCUSSION 

This study aim to encourage date palm plantlets healthy production in 
the rooting stage of the shootlets which were able to be successfully 
transplanting in green house.  

1- Effect of silver thiosulphate: 

In this experiment three silver thiosulphate rates (STS) i.e,0.25 ; 0.50 
and 1.0 ml of 4 mM STS solution added to one liter of one half strength MS 
rooting medium were investigated regarding the response of some rooting 
measurements (rooting %; number of rootlets per plantlet and average rootlets 
length) during three successive subcultures included during rooting stage of 
cultured shootlets. Data obtained are presented in Table (1) and photo (1).  

Rooting percentage: 

 It is quite clear as shown from tabulated data in Table (1) that 
rooting percentage of cultured Zaghloul shootlets responded positively to three 
investigated silver thiosulphate (STS) rates as compared to the STS omitted MS 
rooting medium (control). However, the beneficial effect of providing STS to 
MS rooting medium on rooting % of cultured shootlets was more pronounced 
with both lower and intermediate levels (0.25 & 0.5 ml of 4 mM STS solution 
per each liter of MS rooting medium), especially during 2nd and 3rd subcultures, 
whereas rooted shootlets on both 0.25 and 0.50 ml/L STS reached 100 % . On 
the other hand, providing MS rooting medium with the highest silver 
thiosulphate rate (1.0 ml/L 4 mM STS solution) resulted also in increasing 
rooting % over control but difference was significant during 3rd subculture only. 

Number of initiated rootlets per plantlet:   

It is quite evident as shown from tabulated data in Table (1) that the 
rooted shootlets of Zaghloul date palm cv. varied in their rootlets number by 
providing rooting medium with various silver thiosulphate levels. Herein, the 
poorest Zaghloul date palm plantlets in their rootlets were those rooted in the 
STS omitted MS rooting medium. However, regenerated plantlets on the 0.25 
ml 4 mM STS solution /L supplemented MS rooting medium were statistically 



Zeinab. E. Zaid et al., J. Rad. Res. Appl. Sci., Vol. 5, No. 2(2012) 

 

713 

the richest in this concern. On the other hand, Zaghloul date palm plantlets 
could be descend singly arranged regarding the number of rootlets per each after 
the aforesaid richest category by those rooted on MS rooting medium 
supplemented with 0.50 ml then those on MS rooting medium provided by the 
highest STS rate (1.0 ml/L of 4 mM STS solution). Differences between the 
above mentioned four categories i.e, control and MS provided with 0.25 ; 0.50 
and 1.0 ml/L 4 mM STS solution were significant as compared each other 
during three subcultures, except when control and 1.0 ml STS/L were compared 
during 1st subculture. 
Table (1): Effect of adding silver thiosulphate (STS) to 1/2 strength MS rooting 

medium on some rooting measurements of Zaghloul date palm shootlets 
proliferated from indirectly formed somatic embryos through rooting 
stage. 

Rooting % 
No. of rootlets per 

plantlet 
Average rootlets length 

silver thiosulphate 
treatments ml of (4 
mM STS solution 
added per one liter 
medium ) Subc. 

(I) 
Subc. 
(II) 

Subc. 
(III) 

Subc. 
(I) 

Subc. 
(II) 

Subc. 
(III) 

Subc. 
(I) 

Subc. 
(II) 

Subc 
.(III) 

1-No  STS 

added(control) 

66.66 
B 

66.66 
B 

66.66 
B 

1.33 B 1.44 D 1.62 D 0.50 D 0.97 C 0.90 C 

2- STS at 0.25 ml/l  
88.89 

A 
100.0 

A 
100.0 

A 
2.44 A 2.67 A 3.50 A 1.05 A 1.48 A 2.00 A 

3-STS at 0.50 ml/l 
77.77
AB 

100.0 
A 

100.0 
A 

2.11 A 2.22 B 2.44 B 0.92 B 1.06 B 1.50 B 

4-STS at 1.00 
ml/l 

66.66
B 

77.77  
B 

89.89 
A 

1.33 B 1.80 C 2.00 C 0.66 C 0.81 
BC 

0.90 C 

Means within each column followed by the same letter/s are not significantly different at 5% 
level. 

 
Photo (1):Effect of providing one half strength MS rooting medium with 3 silver 
thiosulphate levels (0.25; 0.50 and 1.0 ml of 4 mM STS solution) on some rooting 

measurements at 3rd subculture. 
(A)= control (STS omitted MS rooting medium ). 

(B)= 0.25 mg/L STS supplemented MS rooting medium. 
(C)= 0.50 mg/L STS supplemented MS rooting medium. 
(D)= 1.0   mg/L STS supplemented MS rooting medium. 
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Average length of rootlets:  

As for the influence of providing one half strength MS rooting medium 
with silver thiosulphate at 3 levels on average length of developed rootlets, it 
was so clear to be noticed that the response followed to great extent the same 
trend previously detected with the former rooting measurement (number of 
rootlets per plantlet). Hence, both lower and intermediate STS rates added to 
MS rooting medium increased significantly rootlets length over control (STS 
omitted MS medium) from one hand but the lower level was statistically the 
superior from the other. 

From the aforesaid discussed results dealing with the influence of 
providing MS rooting medium with silver thiosulphate (STS) at 3 rates on three 
investigated rooting measurements of cultured Zaghloul date palm shootlets, it 
could be safely concluded that all STS levels increased obviously these 
measurements, however the least level (0.25 ml/L) followed by the intermediate 
one (0.50 ml/L) were the most effective. The present results regarding the 
beneficial effect of silver thiosulphate (STS) is in congeniality with the findings 
of several investigators on some plant species. Depending upon the function of 
silver which appears unique among the heavy metals acting as an ethylene 
antagonist (playing as an inhibitor of ethylene biosynthesis) Beyer, (1976); 
Veen and Van De Geun, (1978) ; Edwards et al., (1983); Mollers et al., (1992) 
and Balletti et al., (1994) Zaid, (1997) all suggested  that  beneficial effect may 
be attributed to such reason. However, the STS complex was more preferable 
than the uncomplexed silver ion may be attributed mainly to the much greater 
mobility of the former form (STS complex) in plant tissues than the mineral 
ion,Veen and Van De Geun (1978).  

Effect of silver nitrate (AgNO3): 

In this experiment three silver nitrate levels ( 0.25; 0.50 and 1.0 mg/L 
AgNO3 ) added to one half strength MS rooting medium supplemented with 0.1 
mg/L NAA were investigated regarding the response of the above mentioned 3 
rooting measurements in two former experiments during three successive 
subcultures. Data obtained are presented in Table (2) and illustrated by photo 
(2). 

Rooting percentage:  

It is quite evident as shown from tabulated data in Table (2) and photo 
(2) that providing MS rooting medium with any of the three investigated silver 
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nitrate levels (0.25; 0.50 and 1.0 mg/L AgNO3) increased obviously rooting % 
of Zaghloul date palm shootlets as compared to the AgNO3 omitted medium 
(control) during three successive subcultures. However, the intermediate 
AgNO3 level (0.50 mg/L) exhibited the highest rooting percentage during three 
subcultures. Rooted shootlets of Zaghloul date palm cultivar derived from its 
indirectly formed somatic embryos resulted by the one half strength MS rooting 
medium supplemented with 0.5 mg/L AgNO3 reached 66.66; 88.89 and 100 % 
during 1st , 2nd and 3rd subcultures, respectively. On the other hand, two other 
silver nitrate levels i.e, the lowest and highest (0.25 & 1.0 mg/L AgNO3 ) rates 
ranked second and exhibited the same value of rooting % during 1st subculture 
(55.55 %) , as well as 77.78 % during both 2nd and 3rd subcultures as an average 
of two subcultures was concerned. 

Table (2): Effect of adding silver nitrate (SN) to 1/2 strength MS rooting medium on 
some rooting measurements of Zaghloul date palm shootlets proliferated 
from indirectly formed somatic embryos through rooting stage. 

Rooting % No. of rootlets per 
plantlet Average rootlets length 

Silver nitrate 
treatments 
mg/lAgNO3 Sub. (I) Sub. 

(II) 
Sub 
(III). 

Sub. 
(I) 

Sub. 
(II) 

Sub.(I
II) 

Sub.
(I) 

Sub. 
(II) 

Sub.(II
I) 

1-NOAgNO3 added 
(control) 44.44 B 44.44 

C 55.55 C 1.16 
C 

1.33  
C 1.67 B 0.30 

C 
0.50 

C 1.00B 

2- 0.25 mg/l AgNO3 
55.55 
AB 

66.66 
B 

88.89 
AB 

1.66 
B 2.11B 2.05 B 0.33 

C 
0.50 

C 1.64 B 

3- 0.50 mg/l Ag NO3 66.66 A 88.89 
A 

100.00 
A 

2.33 
A 

3.00 
A 3.33 A 0.49 

B 
1.86 

A 2.7 8 A 

4- 1.0 mg/l   Ag NO3 
55.56 
AB 

77.78 
AB 77.78 B 1.66 

B 
2.11 

B 2.11 B 0.94 
A 

1.22 
B 1.2 9  B 

Means within each column followed by the same letter/s are not significantly different at 5% 
level. 

  
Photo (2):Effect of providing 1/2 MS rooting medium with 3 AgNo3 levels on some 

rooting measurements during 3rd subculture. 
(A)= control (0.0) ( AgNo3 omitted MS rooting medium). 

(B)= 0.25 mg/L AgNo3 supplemented MS rooting medium. 
(C)= 0.50p mg/L AgNo3 supplemented MS rooting medium. 

(D)= 1.0   mg/L AgNo3 supplemented MS rooting medium. 
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Number of rootlets per plantlet: 

Data obtained during three subcultures of rooting stage as shown from 
Table(2) and photo (2) displayed obviously that number of rootlets formed per 
rooted Zaghloul date palm shootlets cultured on 1/2 MS rooting medium was 
influenced significantly by adding AgNO3. The highest increase in number of 
rootlets per plantlet was significantly gained by the moderate silver nitrate level 
(0.5 mg/L AgNO3) added to one half strength MS rooting medium, where 2.33 ; 
3.00 and 3.33 rootlets per each plantlet were resulted during 1st ; 2nd and 3rd 
subcultures, respectively. 

Nevertheless, number of rootlets formed per each plantlet was also 
increased by two other investigated silver nitrate levels (0.25 & 1.0 mg/L 
AgNO3). However, the highest and lowest SN levels added to rooting medium 
were equally the same from statistical standpoint regarding their influence on 
number of obtained rootlets and surpassed statistically the control (AgNO3 
omitted medium) during 1st and 2nd subcultures from one hand, but difference 
was insignificant during 3rd subculture from the other. 

Average length of rootlets : 

Regarding the influence of providing 1/2 MS rooting medium with 
silver nitrate on average length of rootlets of Zaghloul date palm plantlets, Table 
(2) displays that the response was relatively less pronounced than those 
exhibited with both formers rooting measurements (rooting % & number of 
rootlets per plantlet). Herein, the lowest level (0.25 mg/L AgNO3) didn't 
significantly differ than control (AgNO3 omitted MS rooting medium) during 
three subcultures. However, the intermediate silver nitrate (0.50 mg/L AgNO3) 
added to one half strength MS rooting medium resulted significantly in the 
tallest rootlets as compared to either control or two other SN rates during three 
successive subcultures. Moreover, the highest SN rates added to MS rooting 
medium (1.0 mg/L AgNO3) increased significantly average length of developed 
rootlets as compared to either control or 0.25 mg/L AgNO3 level during 1st and 
2nd subcultures. While in 3rd subculture rootlets length of Zaghloul date palm 
plantlets on three MS rooting media i.e, AgNO3 omitted MS (control) and MS 
medium supplemented with AgNO3 at either 0.25 or 1.0 mg/L didn't 
significantly differ. 

Generally, it could be safely concluded that providing one half strength 
MS rooting medium with silver nitrate improved 3 rooting measurements ( 
rooting % ; number of rootlets and their average length) of Zaghloul date palm 
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plantlets. However, the intermediate level (0.5 mg/L AgNO3) was statistically 
the superior. 

The present results regarding the simulative effect of providing MS 
rooting medium with silver nitrate on three investigated rooting measurements 
may be attributed to the physiological role of Ag+ ion could be played as an 
antiethylene agency ( Fjeld and Moe, 1985).  

Plantlets were transferred to capped tubes contained 1/4 liquid MS medium 
through 3 weeks in the growth chamber (under aseptic condition). Ventilation 
was allowed gradually by punching holes in aluminium foil caps during first 
five days of 2nd week (photo 3).  

After then, the plantlets were transplanted in acclimatization green 
house on mixture from (peat moss + perlite + vermiculite at 1:1:1) and survival 
percentage was 75% after three months (Abd El-Galeil, 2008). 

 
Photo (3): Microregenerated Zaghloul date palm plantlets  grown in one  half  

Strength liquid MS basal medium at the last week (3rd one) of the In vitro 
Acclimatization. 
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  المؤتمر الدولي الثالثالمؤتمر الدولي الثالث

  للعلوم اإلشعاعیة وتطبیقاتھاللعلوم اإلشعاعیة وتطبیقاتھا
   مصر- الغردقة – ٢٠١٢ نوفمبر ١٦ – ١٢

 

 

تحسین نمو نبیتات نخیل البلح خالل مرحلة التجدیر بواسطة إضافة ثیو سلفات 
 الفضة أو نترات الفضة إلى بیئة الزراعة

٢زینب السید زاید ـ ٢ لبنى عبد الجلیل ـ ٢ عبد المنعم البناـ١محمد خمیس ـ ١محمد شرف
 

   مصر– مشتھر –لزراعة  كلیة ا–قسم الفاكھة 
   مصر– مركز البحوث الزراعیة -المعمل المركزى لألبحاث وتطویر نخیل البلح

  
أجریت ھذه الدراسة إلنتاج نبیتات قویة من صنف الزغلول لنباتات نخیل البلح عن طریق 

ستویات أقرت البیانات أن إضافة ثالثة م. تخفیض األیثیلین داخل عبوات الزراعة خالل مرحلة التجذیر
 قوة أمالح موراشیجى وسكوج حسنت معنویا ١/٢من ثیو سلفات الفضة إلى بیئة التجذیر المحتویة على

مللى ٠٫٢٥حقق التركیز ).   عدد وطول الجذور النامیة–النسبة المئویة للتجذیر ( ثالثة قیاسات للتجذیر 
النتیجة األدنى من خالل ) لیتر/ول مللى م١٫٠(لیتر النتیجة األعظم بینما حقق المستوى األعلى منھ /مول

  .نقط التحلیل المرئیة

النسبة (على جانب أخر، حسنت بیئة التجذیر المحتویة على نترات الفضة ثالثة قیاسات للتجذیر
. ألفرع صغیرة من صنف الزغلول منتجة من األجنة الجسمیة)  عدد الجذور وأطوالھا–المئویة للتجذیر 

  .لیتر نترات الفضة التركیز األعلى تمیز فیما یتعلق بھذه القیاسات/ ملجم٠٫٥كان التركیز 

 قوة أمالح موراشیجى وسكوج لمدة ثالثة أسابیع ١/٤نقلت النباتات إلى أنابیب محتویة على 
وكانت التھویة مسموحة تدریجیا خالل غطاء من ورق ) تحت الظروف المعقمة( داخل غرف النمو 

نقلت النباتات بعد ذلك إلى صوبة األقلمة . األلومونیوم  أثناء الخمسة أیام األولى من األسبوع الثانى
  وكانت نسبة الحیویة لھذه ١:١:١فیرمیكولیت بنسبة : البرلیت: وزرعت على خلیط من البیت موس

  .بعد ثالثة شھور % ٧٥ات النبات

   نخیل البلح– نترات الفضة – ثیو سلفات الفضة –مرحلة التجذیر : الكلمات الدالة

  


