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Tablel. Primers used to amplify genomic segments of MDMV (Neishaburi et al., 2015).
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Amplified band size (bp) Concentration The Sequence gLl

237 100 Pmole/pl
603 100 Pmole/pl
1140 100 Pmole/ul

5-AAAAACAACAARACTCAACACAACACAAC -3
5-GGAGCTGTTCGCTGCAAAGG -3

5-CCTTGACAACCCTCGTGACG-3’
5 -GTGGCAAGCTATGGCGTTAT -3

5-ACACAAAGGGCACAGTGGTC -3
5-CACAGACCCTCCAACGATGT -3
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Table2. Treatments used to induce resistance to MDMV in maize plants.
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Figure 1. Detection of Maize dwarf mosaic virus in infected
maize by RT-PCR using a primer that amplifies a segment
of the viral genome of 237 bp in size. S= Represent a DNA
size ladder, *=Use of a primer that amplifies a viral genomic
segment of 237 bp, ** =Use of primers that failed to amplify
viral genomic segments.
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Table 3. Effect of different treatments and genotypes and their interference on MDMV infection rate.
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Treatments  4x3  4x2  3x2 4x1 3x1 2x1 ZM19L ZP-301 ZMS51L  ZM4L Treatments <lalaall
5.66 6.87 2.08 6.87 6.45 6.04 729 6.04 4.16 6.45 4.37 SP
7.24 583 583 833 583 6.66 5.83 4.33 5.83 6.66 5.33 CO
491 3.12  4.68 9.37 546 390 3.12 4.68 3.12 4.68 5.03 B.S
431 486 577 408 324 569 4.89 5.66 4.02 491 5.74 CO+BS
5.51 6.18 297 559 690 237 1773 4.52 3.21 5.73 5.97 SP+CO
4.15 416 246 833 666 733 1.66 1.66 1.66 5.00 1.66 SP+BS
4.88 486 577 408 324 569 4.89 4.13 4.99 491 4.74 SP+ CO+BS
8.61 10.80 6.80 10.00 12.08 8.63 10.83 7.83 10.46 10.83 10.66 (2aLd) Alalae ()50 Clas s
Infected plant  without

treatment (Control)
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Table4. Effect of treatments of different maize genotypes and their interaction on severity index of infection with MDMV.
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1.36 140 214 1.51 088 1.53 297 1.63 1.14 0.90 1.77 B.S
0.54 044 043 039 031 038 092 0.31 0.43 0.36 0.49 (2al) Aalae (550 Cliae Gl
Infected plant  without
treatment (Control)
.16 1.09 136 1.05 137 1.50 1.63 0.54 1.14 0.93 A8 sl sl s i

Average of genotypes

1.00 = dalxill5 0.50 = &80 sl ) 5ill5 0.3 1= %5 Jlaial die S lbrall 52V (5 sinall (3 Lo
LSD values at P=0.05 for treatments=0.31, for genotypes=0.50, for interaction=1.00

0y g yslSl cpes 3 AN Aaling cllly Aol yalial
L0 pealiall e aflgia lld dpes Lasyg olsin 20l 8 Sny
JI5aaly 4aii oy Sl sai (b g Gugll ofy ALalS opgems
ignd P G g slsl) LaS & iy JLally 3gY) pas
Aad) LSl Al oy aadlial dbiadl cbilall dua ) cldledll
el CO Jhig SP laba b sxsasally 818l ualiall
daglie Balijs Ligeall didlad 5ol 3 bl (63 alainl Gigaa
Al Ligiaal) jealiall b Jealall gaslsmndll atill gt
cloall) i polSl A JIa) lgsay 5Kl sl el Jili

(2009 <220 1984

G e Lad Jalally Ldel) cus)illy dalital) cdlalaall il
MDMV (s s dslia) as 2amsfdd) o) dalival) Sl

b Olalaall Lyien 1l (6 Jsan) Slan) didaill gzl o gl
Llelil) Alalaall Ligine s Gum Zolal) ey 40 dalisall Ui
Llhe 2o 2.36 cialy 3 (CO ki ge BS L po SPeulalsy)
Al sl Loually 2195 cady (Al daleall e aalally
sdgl Lsina 3X2 (uaglly ZMAL ) s 2 (cimgl) + L))
gl dba G5 () Zam 242 Ll Aalud) cialy Cus Aol
O Ad)sll daluall 83l A La)ysn Gl Loy Llial) 2 lall
e Al dagile e i 13y cehiall 5 A8l as)Al
O aleally A5l Il o Jalal) 80 ady Lads .(2014)
2as3.19 ity s ZMAL ) ga SP alah dlalaa cigin 288
Aaludl 535 8 pend caladall o ) 8l 130 Can 3gn L
i€V o gilsaY il clalaia b asti 086 (Y 4850
(DAY ol 4613 pualiall Galial e 05 Lee cilidyally
ol diaglies bl sab a3 ) clasy) dats e Sl
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Table 5. Effect of different treatments and maize genotypes and their interaction on the amount of total chlorophyll after MDMV
infection.

Gilda gia

D lalaall
Average of Maize genotypes used desiiaall 435 ) gl 3 Al cus) i EBlalaall
treatments 4x3 4x2 3x2 4x1 3x1 2x1 ZM19L  ZP-301 ZM5IL ZM4L Treatments
54.50 52.11 51.57 51.06 61.90 5431 53.56 55.48 55.08 56.98 53.97 SP
50.95 53.47 46.28 44.74 52.98 55.11  56.89 59.11 62.43 52.27 60.18 CO
53.71 55.12 46.50 49.51 53.82 54.58 58.50 59.17 53.32 54.23 52.38 BS
56.72 56.04 52.74 58.12 55.29 60.81  58.77 55.49 56.28 56.65 57.99 CO+BS
55.31 57.62 46.34 48.03 58.90 56.48  60.30 63.66 59.35 56.97 55.46 SP+CO
56.55 59.83 43.23 53.57 56.80 55.62  56.88 59.68 46.60 58.47 54.33 SP+BS
56.97 57.22 47.00 58.24 56.29 58.55 58.59 62.85 57.54 53.11 59.28 SP+ CO+BS
49.13 51.95 40.20 36.52 45.04 4572  52.16 46.18 40.76 46.21 41.58 Al s s Gl
Infected plant without

treatment

56.17 45.61 45.61 55.13 55.02  56.95 56.83 52.67 54.36 55.65 A8l sl e gia
Average of genotypes

6.34 = Jalull 2,24 = L))ol Sl 2,00 = cDlalaall %5 Jlais) die Y1 (ggiadl) )il dad
LSD values at P=0.05 for treatments=2.00, for genotypes=2.24, for interaction=6.34

MDMV 5 Aaa¥) day 48 51l Aaliall (8 L Lo Jaaill 5 4805 505,30 )i Adlinall cblabaall il L6 Jgaa
Table 6. Effect of different treatments and maize genotypes and their interaction on leaf area after virus infection with MDMV.

Gilda gia

D lalaall
Average of Maize genotypes used dasiiuall 450 ) gll 3 A1 cus) i S lalaal)
treatments 4x3 4x2 3x2 4x1 3x1 2x1 ZM19L  ZP-301 ZM5IL ZM4L Treatments
2.05 2.41 2.00 2.33 1.94 2.14 2.87 2.30 1.67 2.09 3.19 SP
2.20 1.93 2.82 1.97 2.39 1.64 2.14 2.25 2.81 1.86 2.81 CcO
2.09 2.25 1.83 2.32 1.70 2.03 2.21 2.02 2.64 2.19 2.70 BS
2.33 2.71 2.03 2.60 2.48 2.39 2.83 2.53 2.00 2.23 2.48 CO+BS
2.31 2.88 1.73 2.79 2.54 2.69 2.32 2.41 2.15 1.97 2.63 SP+CO
2.00 2.20 2.31 2.52 2.06 2.82 2.93 2.71 2.47 1.45 2.08 SP+BS
2.36 2.60 2.36 2.47 1.99 2.28 2.26 2.38 2.72 2.36 2.19 SP+ CO+BS
1.95 1.35 1.26 1.73 1.49 1.70 1.77 1.90 1.11 1.14 1.27 Alalaa (50 Slae @il
Infected plant without

treatment

2.29 2.04 2.42 2.07 2.11 2.16 2.19 1.94 2.03 2.42 A8l sl cillass sia

Average of genotypes
0.80 = Jaliill 0,28 = 431 5ll 5 Al () 13l ¢().25 = 3lalaall %5 Jlaial aie  JaY) (5 ginall (34l
LSD at P=0.05 for treatments=0.25¢ for maize genotypes=0.28¢ for interaction=0.80

Abstract
Alsamarray, S.M.A., M.A. Al-Fahed and A.H.A. Anis. 2019. Molecular diagnosis of Maize dwarf mosaic virus (MDMV)
and bio-control with food supplements and Bacillus subtilis on several maize genotypes. Arab Journal of Plant Protection,
37(1): 49-58.

This study aimed at diagnosing Maize dwarf mosaic virus (MDMV) for the first time in the governorate of Salah al-Din, Iraq in locally
infected maize plants using RT-PCR, which amplified a specific viral genomic segment of 237 bp. The study also evaluated the efficiency of
various biological agents, including Spirulina platensis, mushroom powder Cordyceps sinensis, and Bacillus subtilis and their combined effect
in stimulating resistance against MDMV, and on certain growth traits in different maize genotypes. The overall integrated treatment of the
biological factors above was expressed in an increase of leaf area index of 2.36 cm?, compared to 1.95 cm? for the untreated control. The same
effect was obtained in relation to chlorophyll content, where the highest mean was obtained following the triple treatment (56.97 spad), when
the mean for the control treatment was 49.13 spad. The triple treatment gave the lowest mean of infection rate, which reached 4.15% following
the BS + SP treatment and was the highest (8.61%)in the untreated control. Disease severity and its effect on plant yield and its response to
the different treatments and maize genotypes was investigated. The highest disease severity index of 1.36 was obtained for the treatment with
B. subtilis, and the lowest for the untreated control (0.54).

Keywords:  Molecular diagnosis, biological control, Maize dwarf mosaic virus, organic food supplement, Spirulina platensis, Cordyceps
sinensis, Bacillus subtilis.
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