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ABSTRACT 

 
A field experiment was carried out in sandy soil in EL-Kattba, Manofya 

Governorate Egypt, during the successive growing seasons of 2007 and 2008 on 
Jerusalem artichoke. The main objective of this investigation was to study the effect of 
cultivars (Local and Fusaeu ) and two planting dates(15

th
 April and 15

th
 May ) with two 

harvesting dates (15
th

 Nov. and 15
th

 Dec.) on vegetative growth , total yield , 
marketable yield and its components of Jerusalem artichoke. The results indicated 
that Local cultivar showed higher foliage (plant height) than Fusaeu, but there was no 
significant effect on number of lateral branches / plant .In addition, Local cultivar 
showed significant increases in total yield and its components and tuber contents of 
dry matter, inulin and total sugar compared with Fusaeu . 

Concerning planting dates, results showed that the planting on 15
th

 of April 
increased significantly the vegetative growth parameters, total yield and its 
components, and tuber contents of dry matter, inulin and total sugar in comparison 
with planting on 15

th
 May. Regarding the harvest date, data revealed a positive effect 

of tubers harvest on 15
th

 of Nov. on total yield and its components, and tuber contents 
of dry matter, inulin while total sugar decreased compared with tubers harvest on 15

th
 

Dec.  
  The interactions between cultivars and planting dates showed that Local 

cultivar and planting on 15
th

 of April increased significantly the vegetative growth, total 
yield and chemical constituents of tubers under sandy soil conditions .Also, Local 
cultivar tubers harvested on 15

th
 of Nov. produced higher significant total yield and its 

components, and tuber contents of dry matter, inulin while total sugar decreased 
compared with tubers harvested on 15

th
 of May. The interactions among cultivars, 

planting dates with harvesting dates, showed that the Local cultivar planted on 15
th

 of 
April and harvested tubers on 15

th
 of Nov. produced higher significant increases in 

yield parameters and chemical constituents of tubers under sandy soil conditions. 
     Finally, it could be concluded that the optimum planting dates of Jerusalem 
artichoke (Local cultivar) was on 15

th
 of April and the ideal harvesting date was on 15

th
 

of Nov. for a highly production and quality of tubers under sandy soil.  

 
INTRODUCTION 

 
     Jerusalem artichoke (Helianthus tuberosus L.) is an agricultural 

crop with a great potential for high sugar yields per he
-1

 (9-3 t / ha, 
Klaushofer, 1986). This crop is known as tuberous crop, which is recently 
introduced to Egypt for its high nutritional and medicinal values. In France, it 
has been considered as a source of fructose sugar and fuel alcohol in inulin 
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production. It is most favored as a food in Europe and China (Galindo and 
Guiraud, 1997). Tubers are rich in nutrients and polysaccharides especially 
inulin which possible utilization as a fructose sweetener (Chubey and Dorrel, 
1974). Jerusalem artichoke is one of the most important candidates for use 
as a raw material for the industrial production of biological fructose and inulin. 
It is a particularly interesting and suitable crop, for southern European 
countries and especially in low-requirement environments (Paolini et al., 
1996; D’egidio et al., 1998).  Furthermore, the crop produced large haulm that 
can be used as green fodder or silage .The total yield of tubers and quality 
were affected by cultivars and new clones of Jerusalem artichoke. This result 
was recorded by  Galindinio and Guiraud (1997), Tawfik et al, (2003) , and 
Balidini ( 2004) .Planting and harvesting dates play an important role for high 
tuber yield production (Leible,1988).Similar results were obtained by (Soja et 
al., 1990, and Galindinio and Guiraud( 1997). The aim of this study was to 
compare the planting dates, harvest dates and cultivars under sandy soil 
conditions on growth, yield and chemical constituents of Jerusalem artichoke. 

 
MATERIALS AND METHODES 

 
  The field experiment was carried out during two successive summer 

growing seasons of 2007 and 2008 at EL-Katatba in sandy soil and drip 
irrigation system. Two cultivars (Fusaeu and Local) and two planting dates 
(15

th
 of April and 15

th
 of May) were tested .The experimental design used was 

split plot with three replicates. The cultivars were in the main plots and the 
planting dates were in the sub plots. The harvest dates (15

th
 of November, 

and 15
th
 of December) were in sub-sub plot. The tubers were planted in rows 

20 m length and one meter in width and the distance between tubers were 50 
cm. The area of the experimental unit was 20 m

2
 and consisted of one row. 

All treatments received an identical amount of composted farmyard manure 
at a rate of 20 m

3
/fed. and mineral fertilizers. Three plants were taken 

randomly from each treatment at 90 days after planting (beginning of the 
blooming stage) to determine the stem length, and number of main lateral 
branches/plant. At harvest time, total yield, marketable yield per fed

-1
, total 

tuber yield per plant and fresh weight of tuber were recorded as well as dry 
matter of tuber (calculated by drying 100 grams of fresh tuber in an oven at 
70 °C till a constant weight) (A.O.A.C ,1990).  

 Inulin percentage of tubers was determined according to Winton and 
Winton (1958) and total sugar percentage in tubers according to Nelson 
(1974) and Somogi (1952). Data were statistically analyzed by using a 
General Liner Model procedure of SAS Institute (1989). Fishers protected 
least significant (LSD) at P<0.05 was employed to separate the treatment 
means.                                                         

 

RESULTS AND DISCUSSION 
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Vegetative growth 
 Local cultivar showed significant increment in plant height and number 

of lateral branches compared with Fusaeu cultivar (Table 1).However the 
difference in number of branches between two cultivars was not significant in 
the second season. Similar, findings among Jerusalem artichoke cultivars 
and clones had been previously reported by Khereba (1979) and Spitters 
(1987). 
 
Table (1): Effect of cultivars and planting dates on vegetative growth on 

Jerusalem artichoke plants in 2007 and 2008 seasons. 

 
Regarding the effect of planting date, 15

th
 of

 
May was increased 

significantly plant height in the first season whereas 15
th
 of April increased 

the stem height in the second season. The number of lateral branches was 
not affected by planting dates. 

The interaction had significant effect on plant height, plants of Local 
cultivar planted April on 15

th
 of May the highest compared with other 

interactions in both seasons.    
Results show also that no significant differences in number of main 

lateral branches per plant in treatments were tested in both seasons. These 
variations could be due to the genetically condition of the two cultivars under 
this study .Similar finding were reported by Soja et al.(1990).  
Yield and its components. 

Data in Table (2) clearly indicated that Local cultivar produced higher in 
total yield per fed

-1
.   and in marketable yield , tuber weight per plant and 

average tuber weight in two seasons .However, the differences were only 
significant in the second for total yield and in the two seasons for tuber 
weight.  Superiority could be attributed to the varietal differences between the 

 
Treatment 

Plant height (cm) No. of lateral stems/plant 

2007 2008 2007 2008 

Cultivars (C.V) 

Fuaesu 189.98 208.4 6.84 10.35 

Local 202.06 214.7 7.22 10.53 

Planting date (P.D) 

15 April 191.77 219.73 5.90 9.50 

15 May 196.33 201.11 7.93 10.23 

C.V * P.D 

Fusaeu 

15 April 182.22 228.93 5.86 10.86 

15 May 186.66 171.33 7.60 9.93 

Local 

15 April 201.33 210.53 5.93 8.13 

15 May 206.00 230.90 8.26 10.53 

LSD AT 0.05% 2007 2008 2007 2008 

C.V 3.31 1.13 N.S N.S 

P.D 3.38 2.08 N.S N.S 

C.V * P.D 4.78 2.93 N.S N.S 
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two cultivars. This results was also reported by Hamed (2001) .Also, 
differences in productivity between the Local and Fusaeu cultivars could be 
explained based on the genetic differences of the two cultivars. Similar 
findings among Jerusalem artichoke cultivars and clones had been previously 
reported by Khereba (1979) and Spitters (1987). Results presented in Table 
(2) showed that planting dates did not significantly affect tuber yield and its 
components, i.e., total and marketable yield in ton per fed., total  yield per 
plant and average tuber fresh weight in two seasons. These results may be 
due to that Jerusalem artichoke plants produced quickly vegetative growth 
under long day and high temperature but to the formation of producing tubers 
depends on a low temperature and short day harvest time (Arslan, 1985).   
Results revealed that the harvesting date 15

th
 Nov. increased total and 

marketable tubers yield in ton per fed, tuber yield per plant and average tuber 
fresh weight. In general compared with the harvesting date15

th 
Dec. This 

might be due to environmental conditions at harvest time in 15
th
 Nov. such as 

temperature at day and night and short day all these factors stimulated 
increasing tubers yield. Similar conclusions were obtained by (Leible and 
Kahnt, (1988), Soja et.al ,(1990), and Saengthongpinit, and Sajjaanantakul 
,(2005 ). 
 
Table (2): Effect of cultivar, planting dates and harvesting dates on total 

yield and its components on Jerusalem artichoke tubers 
during 2007 and 2008 seasons. 

Treatments 

Total yield(ton/ 
fed ) 

Marketable yield(ton 
/ fed ) 

Tuber fresh Weight 
(gm) 

Tuber yield / plant 
(kg) 

2007 2008 2007 2008 2007 2008 2007 2008 

Cultivars (C.V) 

Fusaeu 20.30 16.42 15.41 14.67 41.10 39.22 3.62 3.49 

Local 21.50 19.31 15.62 14.80 46.22 43.93 3.99 3.86 

Planting dates (P.D) 

15 April 21.41 18.45 16.07 15.07 46.03 43.79 3.62 3.49 

15 May 20.39 17.28 14.96 16.40 41.29 39.36 3.99 3.86 

Harvesting dates (H.D) 

15 /11 23.49 18.43 17.78 15.70 46.60 45.41 4.21 3.19 

15 /12 18.31 17.09 13.25 15.76 39.72 37.74 3.39 3.61 

LSD at 0.05 % 2007 2008 2007 2008 2007 2008 2007 2008 

C.V N.S 0.92 N.S N.S 4.60 4.45 N.S N.S 

P.D N.S N.S N.S N.S N.S N.S N.S N.S 

H.D 2.58 N.S 1.16 N.S 7.11 7.37 0.72 N.S 

 
Regarding the interactions between cultivars and planting dates, data 

in Table (3) show that the maximum values of total yield and marketable yield 
in ton per fed

-1
 were always recorded by planting on 15

th
 April with Local 

cultivar in both seasons. While ,the interaction between Local cultivar and 
planting date 15

th
April had no significant effect  on total tubers yield per plant 

in two seasons , and average tuber  fresh weight in first season only. This 
could be due to the relationship between the vegetative growth .specially 
plant height of plant and yield parameters .Similar opinion were reported by 
EL-Banna and Haggag (2005). 
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Table (3): Effect of interactions between cultivars * planting dates, 

cultivars* harvesting dates and planting dates * harvesting 
dates on its components during 2007 and 2008 season. 

Treatments 

Total yield 
(ton / fed) 

Marketable yield 
(ton / fed) 

Tuber fresh 
weight(gm) 

Tuber yield / plant 
(kg) 

2007 2008 2007 2008 2007 2008 2007 2008 

C.V * P.D 

Fusaeu         

15 April 21.08 17.54 16.00 13.79 42.57 40.49 3.62 3.45 

15 May 19.51 15.29 14.82 15.55 39.63 37.95 3.67 3.54 

Local         

15 April 21.74 19.29 16.15 16.15 49.50 47.65 3.61 3.53 

15 May 21.27 19.27 15.10 17.25 42.95 40.21 4.30 4.19 

C.V*H.D 

Fusaeu         

15  Nov. 22.92 15.81 17.19 14.04 45.03 43.16 4.26 3.42 

15 Dec. 17.69 17.02 13.63 13.63 37.18 35.28 3.04 3.57 

Local         

15 Nov. 24.07 21.46 18.38 17.37 50.18 47.10 4.17 3.81 

15 Dec. 18.95 17.17 12.87 16.23 42.27 40.21 3.74 3.90 

P.D* H.D 

15 April         

15 Nov. 24.55 18.91 18.41 15.28 50.28 47.71 4.07 3.55 

15 Dec. 18.28 17.99 13.74 14.86 41.79 39.88 3.16 3.43 

15 May         

15 Nov. 22.43 18.26 17.16 16.13 44.93 43.10 4.36 3.68 

15 Dec. 18.36 16.20 12.76 16.66 37.65 35.61 3.62 4.05 

LSD at 0.05% 2007 2008 2007 2008 2007 2008 2007 2008 

C.V* P.D 2.22 2.00 N.S 3.12 N.S N.S N.S 0.70 

C.V* H.D 2.59 1.08 1.65 2.04 10.06 10.42 1.02 N.S 

P.D*H.D 2.59 2.00 1.65 N.S 10.06 10.42 1.02 N.S 

 
Results presented in Table (3) also, reported that the interactions 

between cultivars and harvesting dates were significant effects. Therefore, 
Local cultivar plant  harvested on 15 Nov .produced high total tuber yield, 
marketable yield ,tuber fresh weight and total yield per plant in both seasons.  
These results are in harmony with those obtained by Baldini et al. (2004) and, 
Soja et al. (1990), and Saengthongpinit, and Sajjaanantakul , (2005). 

The interactions between planting dates and harvesting dates in Table 
(3) had also significant effect on total tubers yield and its components .Data 
showed that planting date 15

th
 April with harvesting date 15

th
 Nov. 

significantly increased total yield and marketable yield. Results also indicated 
that planting date 15

th
April with harvesting date 15

th
Nov. increased tuber 

fresh weight during two seasons.   
Concerning the effect of the interactions between cultivars and planting 

dates with harvesting dates in Table (4), data show that Local cultivar planted 
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on 15
th
 April and harvested on 15

th
 Nov. produced a highly significant 

increase in total yield, marketable yield and average tuber weight compared 
with other treatments under this study in two seasons. Similar results were 
obtained on total yield per plant in second season. These results due to that 
the cultivars had different  response patterns at different times of planting and 
harvesting of the year  Baldini et al. (2004). 
 
Table (4): Effect of interactions between cultivars, planting dates and 

harvesting dates on yield and its component during 2007 
and 2008 seasons. 

Treatments 

Total yield 
(ton / fed) 

Marketable 
yield 

(ton / fed) 

Tuber 
fresh 

weight(gm) 

Tuber yield / 
plant 
(kg) 

2007 2008 2007 2008 2007 2008 2007 2008 Cultivars 
Planting 
dates  

Harvesting 
dates 

Fusaeu 
  
  

15 April 

 

15/11 24.23 17.37 17.48 13.18 44.37 42.06 4.20 3.45 

15/12 17.94 17.71 14.52 14.40 40.78 38.91 3.04 3.45 

15 May 
15/11 21.59 14.26 16.89 14.90 45.60 44.26 4.31 3.39 

15/12 17.43 16.33 12.75 16.20 33.58 31.65 3.04 3.69 

Local 
  
  

15 April 

         

15/11 24.87 20.47 19.33 17.38 56.19 53.36 3.94 3.69 

15/12 18.62 18.26 12.97 15.33 42.81 40.84 3.29 3.40 

15 May 
15/11 23.26 22.47 17.44 17.13 44.18 41.95 4.40 3.97 

15/12 19.28 16.07 12.76 17.13 41.72 39.58 4.20 4.40 

LSD at 0.05% 2007 2008 2007 2008 2007 2008 2007 2008 

Cultivars X Planting dates X 
Harvesting dates 

3.66 2.79 2.33 2.89 14.22 14.74 N.S 0.96 

 
Dry matter, Inulin and total sugar of tubers. 

Local cultivar produced tubers with significantly higher content of dry 
matter; inulin and total sugar than Fusaeu, in both years, Table (5).Dry matter 
of Local cultivar were 22.44 and 24.21% in comparison to 22.15 and 23.65 % 
for the Fusaeu .during two seasons, respectively. Inulin of Local cultivar was 
10.03, and 8.90% in comparison to 9.43, and 8.64% for Fusaeu in both 
seasons. Regarding the content of total sugar increased 8.34, and 8.86 % in 
Local cultivar to 8.03, and 8.59 % for Fusaeu in two seasons, respectively. 
Differences in tuber DM, inulin and total sugar  might be due to genetic 
differences among Jerusalem artichoke cultivars (Baldini et 
al.,2004).Opposite results were indicated by Tawfik et al .( 2003). This could 
be related to the differences in the prevailing environmental conditions at the 
each study.  

The higher contents of dry matter, total sugars in tubers Jerusalem 
artichoke were recorded at planting date of 15

th
April (Table 5). This 

superiority might be due to the favorable effects of high temperature and long 
day during the periods, which simulate the plant metabolism and increase the 
vegetative growth of the plant and consequently more metabolites are stored 
in tubers. Similar conclusions were obtained by EL- Banna and Haggag 
(2005). 
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Table (5): Effect of cultivars, planting dates and harvesting dates on dry 

matter ,inulin and total sugars percentage in tubers during 
2007 and 2008 seasons. 

treatments 
Dry matter 

(D.W) 
Iulin 

(D.W) 
Total sugars 

(F.W) 

2007 2008 2007 2008 2007 2008 

Cultivars       

Local 22.44 24.21 10.03 8.90 8.34 8.86 

Fusaeu 22.15 23.65 9.43 8.64 8.03 8.59 

Planting dates       

15/4 22.88 24.51 9.91 8.97 8.35 8.84 

15/5 21.71 23.35 9.05 8.57 8.02 8.62 

Harvesting dates       

15/11 22.98 24.68 10.09 9.29 8.02 8.59 

15/12 21.61 23.18 9.21 8.25 8.34 8.86 

LSD at 0.05 %       

Cultivars 0.11 0.12 0.19 0.10 0.12 0.09 

Planting dates 0.13 0.15 0.20 0.12 0.13 0.10 

Harvesting dates 0.22 0.19 0.21 0.13 0.08 0.10 
 

Regarding harvesting dates, it was found that the percentage of dry 
matter, inulin in tubers were significantly increased  while total sugars 
decreased  when harvested on 15

th
 Nov.Compared with tubers harvested on 

15
th
 Dec. This result is in the same trend with Galindo and Guiraud, (1997) 

and Saengthongpinit and Sajjaanantakul,( 2005).They reported that chemical 
constituents in tubers were affected by climate changes during harvest period 
which increasing  storage roots total carbohydrate in early harvest . 

The interactions in Table (6) between cultivars and planting dates had 
significant effect on the tubers contents of dry matter, inulin and total sugar in 
two seasons. Local cultivar plants planted on 15

th
April showed higher 

contents of dry matter, inulin and total sugar compared with other treatments 
in both seasons.     

Data presented in Table (6), explained that the interactions between 
cultivars and harvesting dates also had significant increases in tuber contents 
of dry matter, inulin and total sugar .Local cultivar tubers harvested on 15

th
 

Nov. showed higher contents of dry matter, inuln and total sugar than those 
Fusaeu harvested on 15

th
 Dec. and during two seasons. The positive effects 

of Local cultivar (at harvesting date 15
th
 Nov. ) on increasing  tuber  

carbohydrate could be due to allowing more carbohydrate synthesis and 
translocation of the assimilates from the vegetative growth to tubers (Soja et 
al ,1990). Differences of tuber dry matter ,inulin and total sugar among 
Jerusalem artichoke cultivars were reported by Zubr et al ,(1993) ,Hamed  
,(2001), Baldini et al( 2005 ). 

Also, the interaction between planting dates and harvesting dates  
( Table 6) , indicated that planting date 15

th
 April with harvesting date 15

th
 

Nov. recorded higher contents of dry matter , inulin and total sugar than those 
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planted on 15
th
 May with harvest on 15

th
 Dec. Similar results were reported 

by Soja et al  (1990) , and Baldini et al (2005). 
Table (6): Effect of interactions between cultivars and planting dates 

(C.V*P.D), cultivars and harvesting dates (C.V*H.D) and 
planting dates, harvesting dates (P.D*H.D) on dry matter, 
inulin and total sugars percentage during 2007 and 2008 
seasons. 

Treatment 
Dry matter 

(D.W) 
Inulin 
(D.W) 

Total sugars 
(F.W) 

2007 2008 2007 2008 2007 2008 
C.V*P.D 

Local*15/4 23.01 24.74 10.28 9.07 8.51 8.99 
Local *15/5 21.87 23.68 9.78 8.73 8.17 8.73 
Fusaeu *15/4 22.78 24.28 9.54 8.87 8.19 8.68 
Fuseau *15/5 21.55 23.00 9.31 8.41 7.87 8.51 

C.V *H.D 
Local *15/11 23.12 24.87 10.57 9.36 8.13 8.74 
Local *15/12 21.76 23.54 9.48 8.42 8.54 8.97 
Fusaeu *15/11 23.34 24.48 9.92 9.20 7.91 8.43 
Fusaeu *15/12 21.46 22.82 8.93 8.07 8.11 8.74 

P.D * H.D 
15 April       
15/11 23.55 25.33 10.42 9.44 8.12 8.69 
15/12 22.21 23.68 9.40 8.49 8.57 8.97 
15 May       
15/11 22.91 24.01 10.07 9.13 7.91 8.49 
15/12 21.01 22.68 9.01 8.00 8.11 8.74 
LSD at 0.05% 2007 2008 2007 2008 2007 2008 
C.V*P.D 0.13 0.15 0.14 0.16 0.11 0.11 
C.V*HD 0.14 0.17 0.16 0.17 0.13 0.13 
P.D*H.D 0.16 0.18 0.18 0.18 0.13 0.13 

 

Concerning the effect of the interactions among cultivars, planting 
dates and harvesting dates on tuber contents of dry matter, inulin total sugar 
(Table 7).  Local cultivar planted on 15

th
 April and harvested tubers on 15

th
 

Nov. produced a significant increases on tubers contents of dry matter, inulin 
and total sugar compared with other factors  under this study. 

 

Table (7): Effect of interactions between cultivars, planting dates and 
harvesting dates on dry matter, inulin and total sugars 
percentage in tubers during 2007 and 2008 seasons. 

Treatment 
Dry matter 

(D.W) 
Inulin 
(D.W) 

Total sugars 
(F.W) 

2007 2008 2007 2008 2007 2008 
Local       
15 April       
15/11 23.65 25.53 10.82 9.48 8.24 8.85 
15/12 22.37 23.95 9.74 8.65 8.78 9.12 
15 May       
15/11 22.58 24.21 10.32 9.25 8.02 8.64 
15/12 21.15 23.14 9.23 8.20 8.31 8.82 
Fusaeu       
15 April       
15/11 23.44 25.14 10.03 8.90 8.34 8.53 
15/12 22.75 23.42 10.02 9.40 8.01 8.82 
15 May       
15/11 23.23 23.82 9.82 9.01 7.81 8.34 
15/12 20.86 22.22 8.80 7.81 7.92 8.67 
LSD at 0.05% 2007 2008 2007 2008 2007 2008 
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C.V*P.D*H.D 0.18 0.19 0.19 0.21 0.15 0.14 
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 دراسات فسيولوجية على الطرطوفة
 الانتاجية و الجودة لدرنات الطرطوفة تحت ظروف الاراضى الجديدة. (1)

 منال محمد عطية ** و*  فاطمة سليمان عليان
مركز البحوث الزراعية  –معهد بحوث البساتين  –*قسم بحوث البطاطس والخضر خضرية التكاثر 

 مصر. –الجيزة  –
 –الجيازة  –مركاز البحاوث الزراعياة  –معهاد بحاوث البسااتين  –قسم معاملات ما بعد الحصااد **

 مصر
 

الاراضةى اخرملية  بمحاففة  اجريت تجربتان حقليتان فى منطقة  اخططاطبة  تحةت فةر   
علةةى محصةة س اخطرط فةة   هةةان اخ ةة    7002   7002مصةةر طةةوس م نةةمى نمةة   –اخمن فيةة  

 51ابريس ,  51اخرئينى خ ذا اخبحث ه   ران  تأثير الاصنا  )اخبل ى  في زا (  م ع ين اخزراع  )
الاقتصةا ى  ينةمبر( علةى اخنمة  اخطضةرى  اخمحصة س  51نة فمبر ,  51ماي (  م ع ين حصةا  ) 

  اخهلى  مه نات م على نبات اخطرط ف  .
ا ضحت اخنتائج ان اخصن  اخبل ى اف ر زيا ة فى اخمجم ع اخطضةرى ) ارتاةاع اخنبةات ( 

اضةاف   –عن اخصن  في زا  خم ت ج  فر ق معن ي  فى عة   الافةرع اخرئينةي  خلنبةات خهةو اخصةناين 
صة س اخهلةى  محتة ى اخة رنات مةن اخمةا ة اخجافة  اخى ان اخصن  اخبل ى اف ر زيا ة معن ي  فى اخمح

  الاني خين  اخنهريات اخهلي .
ابريةةس اعطةةت  51ا ضةةحت اخنتةةائج ان اخزراعةة  فةةى  –امةةا فيمةةا يتعلةةق بم اعيةة  اخزراعةة  

زيا ة معن ي  فى اخقيانةات اخطضةري   اخمحصة س اخهلةى خلاة ان  محتة ى اخة رنات مةن اخمةا ة اخجافة  
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ماي   بموحف  تأثير م اعية  اخحصةا   51هلي  باخمقارن  بم ع  اخزراع  فى  الاني خين  اخنهريات اخ
خلمحصة س اخهلةى  نة فمبر باخننةب  51خ حف ان هناك تأثير ايجةابى خلة رنات اختةى تةم حصةا ها فةى  –

 مه ناتةةو  محتةة ى اخةة رنات مةةن اخمةةا ة اخجافةة   الانيةة خين بينمةةا قلةةت اخنةةهريات اخهليةة  باخمقارنةة  مةة  
  ينمبر. 51اخ رنات اختى تم حصا ها فى 

ابريس ( زيةا ة معن ية  فةى اخنمة   51ا ضح اختااعس بين اخصن  اخبل ى  م ع  اخزراع  ) 
يمةا ى خلة رنات تحةت فةر   الاراضةى اخرملية   ايضةا اخطضرى  اخمحصة س اخهلةى  اخمحتة ى اخه

نة فمبر ( انةتج زيةا ة معن ية  فةى اخمحصة س اخهلةى  مه ناتةو ,  51اخصن  اخبل ى  م ع  اخحصا  ) 
محت ى اخ رنات من اخما ة اخجاف   الاني خين بينما قلت اخنهريات اخهلي   ذخك بمقارنت ا باخ رنات اختى 

ااعةةس بةةين الاصةةنا   م اعيةة  اخزراعةة   م اعيةة  اخحصةةا  ان ا ضةةح اخت – ينةةمبر  51حصةة ت فةةى 
ن فمبر اعطى زيا ة معن ي  فةى  51ابريس  م ع  اخحصا  فى  51اخصن  اخبل ى م  م ع  اخزراع  

 قيانات اخمحص س  اخمحت ى اخهيما ى خل رنات تحت فر   الاراضى اخرملي .
 51  الامثةس خلطرط فة  هة   اطيرا ا ضحت اخنتائج انو يمهن اخت صي  بأن م عة  اخزراعة

نة فمبر لاعطةاا اعلةى انتاجية   جة  ة  51ابريس )اخصةن  اخبلة ى(  ان م عة  اخحصةا  اخمنانة  هة  
 خل رنات فى الاراضى اخرملي . 
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