
VI. SUMMARY 

Sugar beet (Beta vulgaris L.) crop is considered as the second 
important sugar crops after sugarcane as a source for sugar in Egypt. 
Also, it is important for several complementary industries. Its cultivate 
area and productivity have been doubled several folds, (from 11,000 
feddans in 1981 to 170,000 feddans in 2006 with average of 22 ton 
/feddan. Sugar beet can be affected with several plant viruses; some of 
these viruses cause significant economic reduction in the yield of the 
crop. Therefore, this study aimed to isolate one, or two of them, then 
studying biological and chemical properties of the virus(es), the effect on 
growth and some chemical constitunets of yield, and analysis of genetic 
variation among some different sugar beet cultivars. 
The results of this study could be summarized as follows: 

Collection of sugar beet plants exhibited virus-like symptoms 
appear to be suggested having three viruses, i.e., BtMV, BNYVV and 
BCTV from open fields, El-Riad district, Kafer El-Sheikh Governorate, 
Egypt, but the symptoms concerning BtMV was observed to be 
dominant, therefore, the characterized of BtMV was performed 
I) Biological studies: 

a) After isolation of BtMV by single local lesion, the result of 
mechanical inoculation of different host range revealed that the virus 
was mechanically transmitted to 17 hosts belonging to four different 
families. 
b) The virus was able to transmit by aphids of Myzus persicae (Sulz) 
and Aphis fabae (Glover) in non-persistent manner with percentage 
of 70 and 57.5%, respectively. 
c) Virus-infected leaves showed the presence of cylindrical inclusions 
as pinwheels and laminated aggregates, at which assigned to 
Subdivision II of Cl-poty viruses. 
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II) Chemical studies: 
a) The purified virus preparation showed a typical curve of 

nucleoprotein with a minimum and a maximum at wave length of 245 
and 260 nm, respectively. Values of Amax/Amin and A260/280 ranged 
from 1.6-1.7 and 1.3-1.4, respectively. 
b) The average yield of the purified virus was estimated to be 20-30 

mg of virus / Kg infected leaf tissues. 
c) Purified virus preparation showed flexible filamentous virus 

particles measuring 700-750 xl3 nm when negatively stained in 2% 
uranyl acetate and examined by transmission electron microscope. 

d) BtMV-coat protein was estimated to be about 34 kDa by SDS-
PAGE. 

e) The ssRNA of BtMV genome was isolated and its size length was 
determined to be about 10 kb by agarose gel electrophoresis. 
f) The complete BtMV-c/? gene was amplificated from the full 

BtMV-RNA genome and its size estimated to be about 755 bp by RT-
PCR. 
III) Serological studies: 

a) A diagnostic antiserum for BtMV was prepared (when the rabbit 
was injected with 7 mg purified virus) since it reached to a titer 
1:4096 after two weeks post last injection and showed negative result 
with healthy beet plant extracts. 
b) TBIA was successfully used as a serological technique for 

detection of BtMV from infected sugar beet leaves. DBIA was found 
to be sensitive and rapid method for detection of BtMV. The test 
gave positive results in the form of purple color with the purified 
virus preparations and with the infectious sap dilutions up to 10"6. 
IV)Effect of BtMV on sugar beet plant: 
a) BtMV was found to affect fresh and dry weight of shoots and 
roots, the percentage of reduction ranged from 21-51, 25-49 % and 
27-57, 29-56 %, respectively, 
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b) BtMV caused significantly reduction of sucrose content in 
storage roots of different cultivars of sugar beet which ranged from 
29-50%. Wherea, sodium content was ranged from 7-17 %. The 
amino nitrogen content in the storage roots was affected by BtMV 
infection with varied from 2-15 % increased, whereas the potassium 
content was non-significantly reduced in all sugar beet cultivars. 

V) ISSR-PCR analysis 
ISSR dendrogram obtained from cluster analysis of genetic 

distances and similarity index for sugar beet cultivars are revealed that 
the strongest relationship was scored between Desprez poly (N) and 9002 
(90%o), while cultivars FD9402 and Pamher were shown to be the most 
genetically distant accessions (79%). This result is compatible with that 
obtained with biological results at which, cultivars Desprezpoly (N) and 
9002 gave 60 and 50 % resistance to BtMV. The ISSR-based coefficients 
of genetic similarity among the ten cultivars of sugar beet resulted in 
dendrogram, where comprised into three clusters, the first one was 
included four sugar beet cultivars, i.e., Desprez poly(N), 9002, Pamher 
and LP12 (60, 50, 45 and 40 % resistance to BtMV); the second cluster 
includes four cultivars, Gloriuspoly, Raspoly, M9651 and LP13 (30, 25, 
20 and 15 % resistance to BtMV); the third cluster includes cultivars 
Gazel and FD9402 (10 and zero % resistance to BtMV). 
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