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ABSTRACT 

 
Previous studies reported that Salt Creek grape rootstock ‘Ramsey’ promising in grape industry that can face climatic 

changes which resulting soil problems that limit grape cultivation. Ramsey can tolerate salt and drought conditions 

without decreasing yield production. It has also high resistance to phylloxera and nematodes. From the other side 

cuttings of Ramsey face rooting difficulties. The aim of this study was to improve cuttings (intermediate and basal) 

traits of Ramsey via different cultural media (sand; sand: Peat moss, 3:1 v/v; sand: biochar, 3:0.5 v/v (Char1); sand: 

biochar, 3:1 v/v (Char2) and IBA concentration (0, 1000 and 2000 ppm). Cuttings growth were followed by measuring 

shoot length and thickness, leaves number per shoot, leaf area, root length, number of root per cutting and root 

thickness. In addition, cuttings nutritional status of different elements such N, P, K, Ca and Mg were determined. 

Results showed that two type cuttings treated with 2000 ppm IBA were better than 1000 IBA treatment. Moreover, two 

type cuttings grown in Char2 media were superior on that grown in Char1 and both were superior on that grown in 
sand. Hence it could be concluded that using the intermediate cutting with 2000 ppm IBA in biochar media for Salt 

Creek grape rootstock ‘Ramsey’ propagation.  

KEYWORDS: Salt Creek, Grape, Rootstock, Propagation, Cuttings, IBA, Cultural Media, Performance, 

Nutrient 

1. INTRODUCTION 

Grapevines (Vitis vinifera L) production are 

one of the most valuable and economical crops 

worldwide. Increasing the demand of grapevines 
cultivation required developing new strategies to 

cope with climatic changes that limit soil cultivation. 

Climatic changes led to soil salinity and drought 

lands subsequently restricted grape cultivation. For 
such reasons many grape rootstocks grafted to 

different grape variety scion to overcome the 

previous mention conditions (Rieger, 2006). Salt 
Creek grape rootstock ‘Ramsey’ was found to be the 

highest salt and drought tolerance without affecting 

yield production among several tested grape 

rootstocks (Southey et al., 1991; Zhang et al., 2002). 
Migicovsky et al. (2021) examined Ramsey with 14 

other grape rootstock for two scion varieties 

(‘Chardonnay’ and ‘Cabernet Sauvignon’) and 
cultivated in salt affected soil near Lodi in San 

Joaquin County, California in 1992 and evaluated 

from 1995 to 1999. ‘Ramsey’ showed the highest 
yields with highest berry weights and the lowest 

Ravaz indexes which refers to the mass weight of 

residual pruning.  

This was the reason for chosen that grape 
rootstock in this study but in the other hand, cuttings 

of Ramsey were found to be difficult in rooting as 

stated by many previous studies (Howell, 1987; 

Hartmann et al., 2002 and Ahmed and Mokhtar, 
2011). To overcome the problem of rooting 

difficulties of Ramsey grape rootstock many 

applications were recommended such dipping in 
synthetic auxin (IBA or IAA) as reported by Epstein 

and Müller (1993) and De Klerk et al., (1999).  

Other studies proved that rooting media play a 

crucial role in increasing and improving sprouting 
roots on cuttings used for propagation in different 

fruit types (İsfendiyaroğlu et al., 2009; Sengel et al., 

2012). Management media cultivation include the 
mixing with biochar, peat moss and compost 

improve and maintain soil fertility subsequently 

grapevine nutrient uptake (Salomé, et al. 2016; 

Bozzolo, et al. 2017).  
 Furthermore, the stem part was found to be 

significantly correlated with the cutting ability for 

rooting and success (Muhammad 2005; Waite et al., 
2015).  

The present study aims to: 

1- Rooting evaluation of intermediate and basal 
stem cuttings of Salt Creek grape rootstock 

‘Ramsey’ in different rooting media including 

sand soil alone or mixed with wood biochar or 

peat moss after dipping in indole-3-bytric acid 
(IBA).  

2- Recommend the best suitable application for 

propagating Salt Creek grape rootstock ‘Ramsey’ 
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to share the grape industry with the challenges of 

climatic changes that restrict grape cultivation.  

2. MATERIALS AND METHODS  

This work carried out in the experimental 

farm of Agricultural Faculty, Tanta University, 

Egypt in 2019 and 2020 seasons. 

      2.1. Cuttings preparation and cultivation:- 

Residual pruning of salt creek (Ramsey) grape 

that grown in the Horticulture Research Institute 
orchard, certified source, were brought in January 

and used for cuttings preparation. Middle branches 

used to prepare intermediate cuttings and the bottom 

of branches used for basal cuttings. Both types of 
cuttings cared to have four eyes for each with almost 

50 - 60 cm long. Cuttings were prepared with 

straight cut directly under the eye for the lower 
cutting part while tilted cut with enough distance 

over the eye was done for the upper cutting part.  

The lower cuttings part were longitudinally 
wounded (2-3 wounds at the basal 5 cm), Then bases 

of the cutting were dipped for 15 second in the 

different concentration of IBA as follow:- 

1- Ethyl alcohol 50% without IBA (control) 
2- 1000 ppm IBA (soluble in ethyl alcohol 

50%)  

3- 2000 ppm IBA (soluble in ethyl alcohol 
50%) 

Afterwards cuttings were left 15 minutes for 

air drying and stored for one month in vertical 

position with opposite direction, i.e, lower cuttings 

part were in tops and the upper cutting part were in 

bottom in plastic boxes filled with wet peat moss 

media under and over cuttings. After stored period 
cuttings were cultivated at the beginning of February 

in each season in the black plastic bags (20 cm width 

X 30 cm high) filled with the described experimental 
media below:- 

1- Sand media (control) (S) 

2- Sand: peat moss, 3: 1 v/v (S+P) 

3- Sand: wood biochar, 3: 0.5 v/v (Char1) 
4- Sand: wood biochar, 3: 1 v/v (Char2) 

      Where S refers to sand, P to peat moss, Char1 to 

third treatment and Char2 to the forth 
treatment.  

Accordingly, the experiment included 24 treatments 

(2 types of cutting x 3 IBA treatments x 4 different 

rooting media) and were arranged in a randomized 
completely design (RCD) with 3 replicates for each 

treatment and each replicate included ten cuttings. 

   2.2. Preparation of biochar: 

          Sawdust of wood as organic waste was exposed to 

oxygen-limited conditions as described by Lehmann and 

Joseph (2009) to produce biochar used in this study.  
Biochar was prepared by slow pyrolysis in a kiln with a 

retention time of 2 h. Afterwards biochar left overnight 

to cool down, then crushed gently and grinded to small 

size particles to pass through a 0.5 mm sieve before use.  
Table (1) shows the chemical analysis of biochar 

prepared for that study. 

Table 1. Analysis of biochar mixed with sand in this study 

C:N 

ratio 
C % 

K 

% 
P % 

N   

% 

BD (g cm
-

3
) 

CEC (c mol 

kg
-1

) 

EC 

(1:10) 
pH (1:10) Prosperities 

34.3 65.5 0.92 0.13 1.91 0.32 31.5 2.18 8.70 
After 

pyrolysis 
CEC (Cation Exchange Capacity), BD (Bulk Density)  

2.3. Physiochemical properties of peat moss 

media used in this study 

         Washed sand was used as basic media for this 
experiment. Peat moss are famous as traditional mixture 

media with sand for soilless culture in general.  Some 

physical and chemical characteristics of peat moss were 

estimated in peat moss raw material before mixing with 
washed sand in this study and shown in table (2). 

Table 2. Analysis of peat moss mixed with sand in this study 

C:N 

ratio 
C % K % P % 

N   

% 
BD (g cm

-3
) O.M % 

EC 

(1:10) 

pH 

(1:10) 
Prosperities 

60.99 55.5 0.02 0.03 0.91 0.32 95 1.18 6.70 Results 
O.M (organic matter), BD (Bulk Density).  

       Prepared media was kept at field capacity of 60 % 
by adding suitable amount of water with every two days 

as described by Weggler et al., (2008). Foliar application 

of NPK 20/20/20 nutrients was applied once a week 
early in the morning.     

2.4. Vegetative growth measurements 

Percentage of successful cuttings were estimated 

according to the following formula.  
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shoot length (cm) parameter expressed the 

maximum long growth of chosen shoot that left on 

cutting after 90 days of cultivation, first of May each 
year.  

Number of shoot per cutting that sprouted from 

cutting after 90 days of cultivation as well were also 
counted.  

Shoot thickness (mm) referred to the shoot 

diameter left on cutting at the middle part of it after 

90 days of cultivation. 
Number of leaves per shoot meant the average 

leaves number of shoot on cutting after 90 days of 

cultivation.  
Leaf area (cm

2
) estimated by chosen the sixth leaf 

from the top of the shoot using digital planimeter 

according to Bremner and Keeney (1965) during 

June and was expressed in cm². 

2.5. Root characteristics: 

Root length (cm) after 90 days of planting 3 

successful cuttings were harvested to measure the 
main length for each.  

Number of root per plant were counted at the time 

of measuring root length as well.  
Root thickness (mm) measured at the middle part 

of the root. 

2.6. Nutritional content  

Number of leaves with petioles from the 
middle part of shoots of harvested cuttings after 6 

months of cultivation were used for analysis, almost 

end of July. Harvested leaves were milled to fine 
powder using grinder after drying. Then 0.2 gm. 

powder was digested using a sulphuric acid and 

hydrogen peroxide till obtained clear solution. The 
liquid transferred to 100 ml volumetric flask and 

filled with distilled water to standard labeled volume 

(Shawky et al., 1996). Same procedures was done 

with mass of roots then samples were ready for 
elements determination as follow: 

- Nitrogen content (N) was determined using 

Micro-kjeldehl method as described by Page (1982). 
- Phosphorus content (P) measured as described by 

Cotteine et al., (1982). 

- Potassium content (K) followed by Flame 

photometer method according to Jackson (1967). 
- Calcium content (Ca) followed by Perkin Elmer-

3300 method according to Pratt and Chapman 

(1961). 
- Magnesium content (Mg) determined using the 

method of Wilde et al., (1985). 

2.7. Statistical analysis:  

Data were analyzed by Statistical Graphics 

Corporation, STATGRAPHICS Plus (St. Louis, 

MO, USA) for one way analysis of variance and 

expressed as mean ± standard error (SE). The 

treatments means were compared using least 

significant difference (LSD) tested at probability 5% 

as described by Gomez and Gomez (1984). 

     3. Results and Discussion 

     3.1. Effect of IBA and cultural media on 

cutting vegetative growth traits of Salt 

Creek grape rootstock ‘Ramsey’ 

In general, results in Table (3, 4) indicated 

that both IBA treatments significantly improved 

cutting vegetative growth traits, i.e., successful 
cuttings rate, shoot length, number of shoot per 

cutting, shoot thickness, leaves number per cuttings 

and leaf area, which grown in all different cultural 
media compared to that grown in sand media as 

control in 2019 and 2020 seasons. The intermediate 

cuttings treated with 2000 ppm IBA in Char2 gave 

the highest value for the previous mention traits in 
the two seasons.  The intermediate cuttings treated 

with 1000 ppm IBA in Char2 showed the second 

superior results in that concerns in the two seasons.  
Afterwards came the basal cuttings treated with 

2000 ppm IBA grown in Char2 then followed by 

intermediate cuttings treated with 2000 ppm IBA 
grown in Char1 in both studied seasons.   

The intermediate cuttings treated with 1000 

ppm IBA and grown in Char1 were came afterwards, 

then came the basal cuttings treated with 2000 ppm 
IBA and grown in Char2 followed by intermediate 

cuttings treated with 2000 ppm IBA grown in the 

mixture media of sand: peat moss followed by the 
intermediate cuttings treated with 1000 ppm IBA in 

the same media. The intermediate cuttings free of 

IBA treatments and grown in Char2 were the next 
followed by the intermediate cuttings free of IBA 

treatments and grown in Char1.  Afterwards, basal 

cuttings free of IBA treatments and grown in Char2 

followed by basal cuttings free of IBA treatments 
and grown Char1 followed by intermediate cuttings 

treated with 2000 ppm IBA and grown in sand and 

finally intermediate cuttings treated with 1000 ppm 
IBA and grown in sand. In general, using middle 

cuttings were better than the basal ones. Also, 

cuttings cultivated in Char2 media were better than 

in Char1. Similarly, treated cuttings with 2000 ppm 
IBA were better than those treated with 1000 ppm 

IBA. These results in agreements with Satisha and 

Adsule (2008); Galavi  et al. (2013) and Florez-
Sarasa et al. (2020) who reported that IBA 

treatments improved cutting vegetative growth traits 

of different grape rootstocks as well.  
From the other hand, the results of Song et al. 

(2001) were in the same line concerning cultural 

media substrates where they found that mixing 

different cultural media with sand such vermiculite 
or peat moss as basic substrates induced the cuttings 

growth in four grape rootstocks. Other study came in  
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`Table 3. Effect of cultural media and IBA on percentage of successful cutting, shoot length (cm) and 

shoot number per cutting for intermediate and basal stem cuttings of Ramsey grape 

rootstock during 2019 and 2020 growing seasons. 

Treatments 

Successful rate 

of cutting  % 

Shoot length 

( cm) 

Number of shoot 

/cutting 

Intermediate basal Intermediate basal Intermediate basal 

Media IBA (ppm) 2019 

S 

0  39.64 k 33.33 j 31.98 j 29.65i 1.13 i 1.10 j 

1000  43.87 j 40.81 i 36.87 i 34.76 h 2.01 h 1.33 i 

2000 48.83 i 41.82 i 44 h 40 g 2.23 g 2.1 f 

S+P 

0  54.26 h 53.72 h 56 g 42.67 g 2.33 f 1.33 i 

1000  71.47 e 66.51 e 57.33 g 52.33 f 2.33 f 1.87 g 

2000 79 d 69.97 d 63.33 e 56.66 e 2.66 e 2.33 e 

Char1 

0  59.98 g 57.69 g 59.67 f 57.33 e 2.33 f 1.66 h 

1000  81.99 c 70.69 c 70 d 62.66 d 2.86 d 2.66 d 

2000 81.43 c 77.63 b 75.33 c 64.66 c 3.66 b 3.33 b 

Char2 

0  70.32 f 62.56 f 63e 57.33 e 2.66 e 2.33 e 

1000  89.27 b 77.93 b 77.66 b 74.33 b 3.33 c 3.11 c 

2000 91.51a 89.94 a 93.33 a 90.66 a 4.10 a 3.66 a 

  
2020 

S 

0  47.70k 41.33i 31.87 j 28.51 j 1.05 h 1.02 h 

1000  50.55 j 46.15 h 36.65 i 33.76 i 2.15 g 1.10 h 

2000 53.52 i 50.77 g 46.65 h 40.65 h 2.49 f 2.49 e 

S+P 

0  66.62 h 56.05 f 58.80 g 44.8 g 2.49 f 2.31 f 

1000  74.67 f 69.48 d 60.19 f 54.95 f 2.49 f 2.39 f 

2000 82.56 d 73.12 c 66.5 e 59.49e 3.52 e 2.85 c 

Char1 

0  68.61 g 60.22 e 61.60 ef 55.19 f 2.49 f 1.77g 

1000  85.69 c 73.88 c 68.25 d 65.79 c 2.85 d 2.81 c 

2000 85.13c 81.16 b 72.75 c 67.89 c 3.50 c 2.85 c 

Char2 

0  77.19 e 72.22 c 66.15 e 60.19 d 2.85 d 2.51 d 

1000  93.35 b 81.49 b 81.54 b 78.05 b 3.61 b 3.50 b 

2000 95.77 a 90.12 a 97.99 a 93.19 a 4.65 a 3.91 a 
S (sand), S+P (sand: peat moss 3:1 v/v), Char1 (sand: biochar 3:0.5 v/v) and Char2 (sand: biochar 3:1 v/v). Means 

followed by the same letter are not statistically different by Duncan at 0.05 levels.   

the same line as well where proved that mixing 

cultural media such biochar, peat moss and compost 
improved cutting vegetative performance of 

different grapevine rootstocks (Salomé, et al. (2016); 

Bozzolo, et al. 2017). Also the results of this study 
agree with the findings of Abo-Ogiala (2018) on 

volkamer lemon seedlings in pots under salinity 

condition where he found that peat moss and biochar 

media were improved seedlings growth performance 
in comparison with sand alone under that condition. 

Farooq et al. (2018) found that mixing different 

cultural media with sand clearly induced cuttings 
growth of different grape rootstocks. 

Also, the results agreed with Guo et al. 

(2018) who found that biochar substrate as 

propagation media improved Poinsettia seedling 
growth and development. Muhammad et al. (2018) 

also stated that sand media mixed with canal silt or 

bagasse or peat enhanced the vegetative growth of 

grape cuttings. 

3.2. Effect of IBA and cultural media on cutting 

root growth traits of Salt Creek grape 

rootstock ‘Ramsey’ 

Table (5) showed results of root parameters, 

i.e., number of root per cutting, root length and root 

thickness were of the interest. Results in Table (5) 

revealed that both IBA treatments improved cuttings 
root grown in all different cultural media in 

comparison that grown in sand media as control. 

Similar to the results obtained with cuttings 
vegetative growth traits, the intermediate cuttings 

treated with 2000 ppm IBA in Char2 were the best 

in the two seasons for all measured parameters.  

Same type cuttings treated with 1000 ppm IBA in 
Char2 came secondly as the best results in that 

concerns in the two seasons as well, (Table 5).   
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Table 4. Effect of cultural media and IBA on shoot thickness (mm), number of leaves per shoot and 

leaf area (cm
2
) for intermediate and basal stem cuttings of Ramsey grape rootstock during 

2019 and 2020 growing seasons. 

Treatments 

Shoot thickness 

(mm) 

Number of 

leaves shoot
-1

 

Leaf area 

(cm
2
) 

Intermediate basal Intermediate basal Intermediate basal 

Media IBA (ppm) 2019 

S 

0  1.11j 1.01 j 12.66k 10.33 i 80.37i 73.78 i 

1000  1.71i 1.19i 15.66j 13.66 h 85.66 hi 80.34 hi 

2000 2.24f 2.14e 18.66i 16.66 gh 93.71 h 89.92 h 

S+P 

0  1.96h 1.76 g 21h 19.33 g 111.41 g 99.80 g 

1000  2.17g 2.01 f 28.33g 24.33 f 135.27 f 132.42 f 

2000 2.46d 2.08 ef 33.66f 29.54 e 141.71 e 136.4 ef 

Char1 

0  2.17g 1.55 h 34.33e 30 d 144.53 d 140.04 e 

1000  2.63c 2.43 d 37cd 33.33 cd 157.76 c 152.84 d 

2000 2.86b 2.58 c 38.33c 34 c 162.16 bc 159.14 c 

Char2 

0  2.39e 2.09 e 36d 30.66 d 161.56 bc 159.08 c 

1000  2.86b 2.76 b 40 b 39 b 169.82 b 164.19 b 

2000 3.19a 2.92a 42.33a 41.66 a 178.21 a 175.39 a 

  

2020 

S 

0  1.40k 1.30 j 14.44 j 12.10 i 118.13 k 115.49 i 

1000  1.65j 1.55 i 15.09 ij 14.49hi 126.68 j 122.04 hi 

2000 1.77j 1.57 hi 17.34 i 16.39 h 130.78 i 123.20 h 

S+P 

0  1.48i 1.38 ij 22.05 h 19.4 g 137.83 h 132.30 g 

1000  1.68h 1.6 h 23.75 gh 20.50 f 140.25g 132.56 g 

2000 1.88g 1.73 g 25.34 g 22 ef 148.78 f 143.82  f 

Char1 

0  2.28f 2.12 f 30.05 f 28.2 e 151.77 e 143.09 f 

1000  2.76d 2.56 d 35.59e 34.6 d 160.88 d 154.40 e 

2000 3c 2.76 c 39.19 c 35.70 c 164.99 cd 150.3 d 

Char2 

0  2.51e 2.20 e 37.8 d 35.19 c 169.14 c 160.52 c 

1000  3.27b 3.07b 42.1 b 40.95 b 172.4 b 165.66 b 

2000 3.35a 3.16 a 44.45 a 43.74 a 184.15 a 180.13 a 
S (sand), S+P (sand: peat moss 3:1 v/v), Char1 (sand: biochar 3:0.5 v/v) and Char2 (sand: biochar 3:1 v/v). Means 

followed by the same letter are not statistically different by Duncan at 0.05 levels.   

         The basal cuttings treated with 2000 ppm IBA 
and grown in Char2 came thirdly then followed by 

intermediate cuttings treated with 2000 ppm IBA 

and grown in Char1(Table 5).  IBA at 1000 ppm in 
Char1 with intermediate cuttings showed the fifth 

good results for all studied parameters.  

Treating basal cuttings with 2000 ppm IBA 

in Char2 came afterwards followed by intermediate 
cuttings treated with 2000 ppm IBA grown in the 

mixture media of sand: peat moss. Then the 

intermediate cuttings treated with 1000 ppm IBA in 
the media of sand: peat moss. In the absence of IBA 

treatments, the intermediate cuttings grown in Char2 

were the next followed by the intermediate cuttings 
grown in Char1without IBA treatments.  Afterwards, 

basal cuttings grown in Char2 without IBA 

treatments were the following. Then, the basal 

cuttings grown in Char1 without IBA treatments 
followed by intermediate cuttings treated with 2000 

ppm IBA and grown in sand alone. Finally the 

intermediate cuttings treated with 1000 ppm IBA 
and grown in sand alone 

The results came in agreements with Satisha 

and Adsule (2008); Galavi et al. (2013) and  Florez-
Sarasa et al. (2020)  who reported  that  different  

IBA concentrations induced cutting root formation 

with enhancing root length and width of different 

grape rootstocks.  
Moreover, the results of this study came in the 

same line with İsfendiyaroğlu et al., (2009) and 

Sengel et al., (2012) whom reported that mixing 
cultural rooting media with sand enhanced roots 

sprouting on cuttings as well as root length and root 

width.  In the same line, other study proved that 
biochar, peat moss and compost as an alternative of 

sand as propagation media were improved root 

formation, i.e., number of root per cutting, root 

length and root thickness for different grapevine 
rootstocks (Salomé, et al. (2016); Bozzolo, et al. 

2017. Abo-Ogiala (2018) confirmed that biochar 

media as alternative of perlite with the mixture 
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Table 5. Effect of cultural media and IBA on number of roots per cutting, root length (cm) and root 

thickness (mm) for intermediate and basal stem cuttings of Ramsey grape rootstock during 

2019 and 2020 growing seasons. 

Treatments 
Root  number/cutting Root length(cm) roots thickness (mm) 

Intermediate basal Intermediate basal Intermediate Basal 

Media IBA (ppm) 2019 

S 

0  3.66 i 3.66g 33.33 g 32 de 0.51 h 0.46 h 

1000  7.66 h 5.67 fg 35.66 f 33 d 0.62 gh 0.55 gh 

2000 8.33 g 6.66 f 38.66 e 37.66 bc 0.73 g 0.62 gh 

S+P 

0  8.01 g 6.66 f 35.33 f 29.54 f 0.93 f 0.73 g 

1000  14.66 e 11.66 e 38.33 e 30.66 e 1.09 ef 1.02 f 

2000 15.66 de 13 d 40.33 d 32.66 de 1.14 e 1.04 ef 

Char1 

0  13.33 f 12.33 de 37 ef 32.67 de 1.27 cd 1.16 d 

1000  20.33 c 15 c 41 cd 34.66 d 1.37 c 1.25 cd 

2000 22.33 b 18.3 b3 45.33 c 40.33 bc 1.45 b 1.3 c 

Char2 

0  16.66 d 13.32 d 38.66 e 36.33 c 1.21 d 1.11 e 

1000  21.66 bc 17.66 bc 53 b 41.66 b 1.58 ab 1.52 b 

2000 27.33 a 22.66 a 57.33 a 47.33 a 1.66 a 1.61 a 

  

2020 

S 

0  3.84 j 3.84h 27.99 g 22.60h 0.85g 0.74h 

1000  5.04 i 4.6 g 30.64 fg 25.10 g 0.94 fg 0.84 gh 

2000 8.75 h 5.39 fg 34.59 f 32.54 f 1.11 f 0.95 g 

S+P 

0  10.27 g 6.99 f 37.09 e 35.70 de 1.18 ef 1.15 f 

1000  15.39 f 13.39 de 40.25 d 34.79 e 1.26 e 1.22 e 

2000 16.44 ef 14.85 de 42.35 cd 40.99 c 1.34 d 1.32 ed 

Char1 

0  17.69 e 12.95 e 38.85 de 36.75 de 1.40 cd 1.38 cd 

1000  21.09 c 15.75 d 43.05 c 40.29 c 1.46 c 1.45 c 

2000 23.45 b 19.25 bc 53.35 bc 47.65 ab 1.63 b 1.59 b 

Char2 

0  20.24 d 18.50 c 40.59 d 38.15d 1.35 d 1.3 d 

1000  22.74 bc 20.74 b 55.65 b 45.65 b 1.64 ab 1.60 ab 

2000 28.69 a 23.79 a 60.2 a 50.20 a 1.74 a 1.70 a 
S (sand), S+P (sand: peat moss 3:1 v/v), Char1 (sand: biochar 3:0.5 v/v) and Char2 (sand: biochar 3:1 v/v). Means 

followed by the same letter are not statistically different by Duncan at 0.05 levels.   

media of sand and peat moss were improved the root 

fresh and dry weight of volkamer lemon seedlings 
grown in pots under salinity condition. Furthermore, 

Farooq et al. (2018) reported that various cultural 

media that mixed with sand were behind the 
induction of root formation of different grape 

rootstocks cuttings. Coming more closer, Guo et al. 

(2018) found that wood biochar as mixing substrate 

with sand media enhanced the propagation of 
Poinsettia seedless especially at the root level 

formation, i.e., fresh and dry root weight. In 

addition, Muhammad et al. (2018) showed that 
mixing different cultural media, i.e., canal silt or 

bagasse or peat moss with sand enhanced the 

vegetative growth of grape cuttings. 

3.3. Effect of IBA and cultural media on the 

nutrient leave content of Salt Creek grape 

rootstock ‘Ramsey’ cuttings 

Results in Table (6) confirmed that both 
IBA treatments were increased the uptake of N, P, 

K, Ca, and Mg by cuttings grown in the cultural 

media mixed with peat moss or bichar in comparison 
with that grown in sand media as control. The results 

take the similar direction to that obtained with 

cuttings vegetative or root traits.  Intermediate 
cuttings treated with 2000 ppm IBA and cultivated 

in Char2 showed the highest nutrient uptake in the 

two seasons, (Table 6).  Also, same type cuttings 

dipped in 1000 ppm IBA and cultivated in Char2 
came secondly as the highest results in that concerns 

in the two seasons as well, (Table 6).  The rest of 

results concerning the nutrient uptake in the different 
treatments can be arranged as followed and 

mentioned with cuttings vegetative or root traits 

without repetition and easily can be reached from 

Table (6). 
The results of this work agree with 

Muhammad (2005) and Waite et al., (2015) whom 

found that intermediate cuttings were superior to 
basal cuttings in the ability of nutrient uptake in 

different grape rootstocks. Other results also come in 
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Table 6. Effect of cultural media  and IBA on leaves contents of N, P, K, Ca and Mg of intermediate and basal stem cuttings of Ramsey grape rootstock 

during 2019 and 2020 growing seasons. 

Treatments 
N % P % K % Ca % Mg % 

Intermediate basal Intermediate basal Intermediate basal Intermediate basal Intermediate basal 

Media IBA ppm 2019 

S 

0 1.02 h 1.01 g 0.31 h 0.27 h 1.30 e 1.24i 1.21 i 1.13i 3.12 i 3.05 h 

1000 1.04 gh 1.03 fg 0.34 g 0.30 g 1.37de 1.32 h 1.26h 1.17hi 3.22 hi 3.15gh 

2000 1.11 gh 1.09 f 0.36 ef 0.33 fg 1.41 d 1.36gh 1.31gh 1.23h 3.35h 3.26 g 

S+P 

0 1.16 g 1.14 e 0.34 f 0.34 g 1.51 cd 1.46 g 1.38 g 1.32 g 3.57 fg 3.46 f 

1000 1.29 f 1.24 de 0.36  ef 0.42 f 1.64 c 1.60 f 1.41 f 1.35 fg 3.75 f 3.64 e 

2000 1.32 e 1.28 d 0.39 e 0.46 e 1.73 b 1.69 e 1.46 ef 1.43 e 3.87 e 3.75 de 

Char1 

0 1.39 de 1.36 d 0.40 d 0.37 de 1.64 c 1.61 d 1.47 e 1.37 f 4.01 de 3.75 de 

1000 1.45 d 1.41 bc 0.42 cd 0.41 d 1.72 b 1.67c 1.52 d 1.43 e 4.11 d 3.86 d 

2000 1.54 b 1.5 ab 0.44 c 0.48 bc 1.86 ab 1.82 ab 1.59 cd 1.53 d 4.25 c 4.17 c 

Char2 

0 1.44 cd 1.40 c 0.50b 0.47 c 1.72 b 1.70 b 1.6 c 1.65 c 4.32 bc 4.25 bc 

1000 1.48 c 1.46 b 0.55 ab 0.52 b 1.84 ab 1.81 ab 1.8 b 1.75 b 4.67 b 4.56 b 

2000 1.61 a 1.52 a 0.56 a 0.53 a 1.86 a 1.85 a 1.9 a 1.86 a 5.5 a 5.47 a 

  
2020 

S 

0 1.04 h 1.01g 0.30 f 0.26i 1.32g 1.26 h 1.17g 1.13 i 3.05 g 3.01 h 

1000 1.12 gh 1.03 fg 0.31 ef 0.29 hi 1.37 fg 1.32 gh 1.24 fg 1.19 hi 3.17 fg 3.10 gh 

2000 1.2 g 1.11 f 0.34 ef 0.31 h 1.47 f 1.47 g 1.26 f 1.25 h 3.25 f 3.17 g 

S+P 

0 1.31 f 1.28 e 0.37 e 0.34 g 1.54 e 1.50 f 1.47 e 1.42 g 3.56 e 3.52 f 

1000 1.43 e 1.37 de 0.41 d 0.38 f 1.65de 1.61 e 1.52 de 1.47 f 3.74 de 3.64 ef 

2000 1.5 d 1.47 cd 0.47 cd 0.44 e 1.75 c 1.73 cd 1.57 d 1.56 e 3.94 d 3.85 e 

Char1 

0 1.42 ef 1.39 d 0.51 b 0.46 de 1.67 d 1.63 de 1.68 c 1.61 de 4.32 c 4.26 d 

1000 1.55 c 1.47 cd 0.49c 0.47 d 1.71 c 1.68 d 1.71 bc 1.67 d 4.48 bc 4.36 cd 

2000 1.60 b 1.53 b 0.55 ab 0.53 bc 1.86 ab 1.84 b 1.74bc 1.70 cd 4.53 b 4.46 cd 

Char2 

0 1.52 cd 1.48 c 0.51 b 0.50 c 1.77b 1.74c 1.79 b 1.74 c 4.65 bc 4.61 c 

1000 1.60 b 1.56 ab 0.57 ab 0.54 b 1.87 ab 1.86 ab 1.85 ab 1.81 b 4.76 a 4.70 b 

2000 1.66 a 1.63 a 0.58 a 0.56 a 1.91 a 1.87 a 1.95 a 1.92 a 5.43 bc 5.35 a 
S (sand), S+P (sand: peat moss 3:1 v/v), Char1 (sand: biochar 3:0.5 v/v) and Char2 (sand: biochar 3:1 v/v). Means followed by the same letter are not statistically different by 

Duncan at 0.05 levels. 
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agreements with this study concerning IBA 

treatments where Florez-Sarasa et al. (2020) 

reported that IBA treatments improved nutrient 
uptake in different grape rootstocks as well.   

Concerning cultural media the study came in 

agreements with Salomé, et al. (2016) and Bozzolo, 
et al. (2017)  whom reported that mixing media 

cultivation with biochar, peat moss and compost 

improved and maintained soil fertility subsequently 

grapevine nutrient uptake. Furthermore, Farooq, et 
al. (2018) found that different cultural media that 

mixed with sand were increased nutrient leave 

uptake in different grape rootstocks cuttings. 

4. SUMMARY 

  The aim of the study was focusing on 

improving the growth and nutrient uptake of Salt 

Creek grape rootstock ‘Ramsey’ cuttings that have 
rooting difficulties as promising rootstock for grape 

production in a climatic conditions that restrict and 

inhibit agriculture in general. For that purpose, 
designing an experiment in a randomized completely 

with 3 replicates for each treatment and each 

replicate included ten cutting was arranged. The 
experiment included 24 treatments as following: 2 

types of cutting, i.e., intermediate and basal X 3 IBA 

treatments, i.e., 0, 1000 and 2000 X 4 different 

rooting media, i.e., sand (S), sand: peat moss 3:1 v/v 
(S+P), sand: biochar 3:0.5 v/v (Char1) and sand: 

bichar 3:1 v/v ( Char2)  

Regarding to two type cuttings, the 
intermediate stem cutting showed the better results 

in all studied parameter under investigation as 

response to IBA treatments and cultural media 
tested. The treatment of 2000 ppm IBA with 

cultivation in Char2 gave the highest values, 

followed by 1000 ppm IBA in Char2. The following 

good results were obtained with cultivation in Char1 
with the same arrangement concentrations of IBA 

for both type cuttings. Afterwards came the results 

of S+P treatments after IBA treatments descending. 
The lowest values obtained from both type cuttings 

cultivated in sand, however IBA treatments showed 

positive effects than the free of it in that media.  

5. CONCLUSION 

Results of the study recommended that both 

IBA treatments with Char2 as cultivation media to 

overcome the propagation problems that face Salt 
Creek grape rootstock ‘Ramsey’ cuttings. The 

results highlighted intermediate cuttings type for its 

superior response on basal cuttings in that concern.  
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 الملخص العربى
 

تأثير تركيزات أندول حمض البيوتريك وبيئات الزراعة المختلفة على نمو نوعى عقل عنب أصل الصولت كريك 
 ) الرامسى(

 
 عاطف مصظفى أبو عجيلة ، نيفين حسن فليفل ، أحمد عظية العايدى

 
 جامعة طشظا –كمية الزراعة  -قدؼ البداتيؽ

 
كان التركيز عمى تحديؽ نسؾ وإمتراص العشاصر الغذائية لعقل العشب أصل الرؾلت كريػ ) الرامدى( والتى تؾاجو ىدف الدراسة  -

 السعيقة لمزراعة عسؾما. صعؾبات فى عسمية التجذير كاصل واعد فى إنتاج العشب تحت الغروف السشاخية
 مة وكل مكررة تحتؾى عمى عذرة عقل.ليذا اليدف تؼ ترسيؼ تجربة كاممة العذؾائية بثالث مكررات لكل معام -
)صفر ،  IBAتركيزات مؽ أندول حسض البيؾتريػ   X 3معاممة ىى : نؾعيؽ مؽ العقل ) وسظية وقاعدية(   42التجربة إشتسمت عمى  -

ؾشار بشدبة ، والرمل والبيS+P 3:0، والرمل البيتسؾس بشدبة Sأنؾاع مؽ بيئة الزراعة ) الرمل  X 2جزء فى السميؾن(   4111،  0111
3 :1.0  Char1 3:0والرمل والبيؾشار بشدبةChar2 ) 

سجمت العقل الؾسظية أفزل الشتائج فى كل القياسات تحت الدراسة كإستجابة لسعامالت أندول حسض البيؾتريػ وبيئات الزراعة السختبرة  -
 مقارنة بالعقل القاعدية.

جزء فى  0111أفزل الشتائج وتمتيا السعاممة بتركيز  Char2الزراعة   فى بيئة IBAجزء فى السميؾن  4111أعيرت السعاممة بتركيز  -
 السميؾن فى نفس البيئة.

 . S+Pثؼ كانت العقل السعاممة بو فى بيئة  Char1بترتيب تركيزه السذكؾر لشؾعى العقل فى البيئة   IBAتمى ذلػ السعاممة ب  -
 أعيرت نتائج إيجابية فى نفس البيئة. IBAغؼ أن معامالت ( ر Sأقل الشتائج كانت لمعقل السزروعة فى بيئة الرمل فقط ) -
لمتغمب عمى مذاكل إكثار عقل العشب أصل الرؾلت كريػ ) الرامدى(  Char2فى بيئة الزراعة IBA وأخيرا تؾصى الدراسة بالسعاممة ب -

 ، كسا تؾصى الدراسة بإستخدام العقل الؾسظية لتفؾقيا عمى القاعدية فى ىذا الردد.
 

 

 


