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he present work was undertaken during 2005 and 2006
seasons. Nine newly bred mung bean genotypes &nd th
check variety Qawmy-1 were evaluated under tw@ation
regimes, i.e, irrigation every 12 days) (and every 24 days
(I,). The treatments were arranged into split plots in
randomized complete block design with three refibce.The
work objectives were to identify the most yield imoped and
drought tolerant genotype(s) and to differentiateag these
newly developed genotypes using biochemical genetic
technique (SDS-PAGE). The results indicated thihtseven
agronomic traits were significantly affected inlbgeasons by
irrigation level. Under frequent irrigation 1)1 in the first
season, lines 2920, 2020, 1720, 2520 and 1320 ssega
Qawmy-1 for plant height, fruiting zone length, ren of
branches and pods/plant as well as number of seetigield/
plant. Also, lines 3430 and3940 showed higher mehas
those of Qawmy-1 for most traits. In the secondsseeathe
same lines exhibiting superiority in the first seag addition

to L3740, surpassed Qawmy-1 for most studied trdits
general, the mean performance of most lines ineita
genetically diverse relations among them.

Under drought conditions, almost all traits were
negatively affected by water deficit. But, lines2RQ 1720,
2520, 3740 and 3940 were superior compared withchiek
variety over the two seasons, indicating their ahility for
direct use or indirectly through further breedinggedure for
developing improved and drought tolerant mung bean
genotypes.

Protein analysis (SDS-PAGE) revealed twenty-seven
bands were recorded with a polymorphism of 44.4F%m
them, 15 monomorphic bands were recognized andl doail
considered as common bands in mung bean genot@mes.
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unique polymorphic band at molecular weight of 89.8Da
could be used for identifying the related mung bganotype
(L-1320). The results of SDS-PAGE analysis weredutor
drawing the genetic relationships among genotyped, the
obtained dendrogram showed three different gemtisters.
Finally, by means of field evaluation and biocheshigenetic
analysis it could be possible to identify some psdng
drought- tolerant mung bean lines .

Keywords: Mung bean, Drought, Newly reclaimed lands, Protaialysis,
Banding pattern

Mung beanVignaradiata L. Wilczek) is a warm season annual pulse grown
mostly as an opportunity crop in rotation with @se Mung beans are erect
plants with few branches carrying pods borne istelts near the top of the
plant. Pods contain 8-15 green seeds. Its mainnsalyas are, as being a
legume, it does not require nitrogen fertilizer lagagion, and it has a short
growth duration (75-90 days) which means thatquies less water than
many other summer crops and is easily fitted indtations. Its main
disadvantage is the difficulty to produce premiuadg seed that commands
top market prices. Mung beans grow on most soilf) & preference for
loams with a pH in the range 5.5-7.5. Root growdin be restricted on
heavy clays, with a consequent limitation to grogthrie and Lawn, 1991).
It is a new introduced summer pulse crop in Egypghvehort growing
season and high nutritive value grown principatly its protein rich edible
seeds (Ashouet al., 1992). This crop can be used for both seed arabjéor
production. It plays an important role not onlyhoman diet, but also in
improving the soil fertility by fixing atmospherinitrogen into available
form with the help ofRhizobia species present in the nodules of its roots
(Ashrafet al., 2003). Water deficit is frequently the primary liimg factor
for crop production under arid and semi-arid cdodd (Hussainet al.,
2004). It affects nearly all the plant growth preses. However, the stress
response depends upon the intensity, rate andioluraft exposure and the
stage of crop growth (Wajiet al., 2004).

Mung bean is also used in traditional medicinése&n to 20 million
pounds of mung bean market are consumed annuallyeirUnited States
and nearly 75 percent of this quantity is impor(€gplingeret al., 1990).
Also, Attia-Ismail and Afiah (1998) concluded thatung bean can be
successfully grown under Egyptian newly reclaimadds and it themes
promising for sheep feeding. Little effort is bgimade to breed new mung
bean varieties, but only one variety (Qawmy-1)vailable in Egypt.

The present investigation was carried out to evalttee performance,
yield and its components of nine newly bred linesnpared with the
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released Egyptian mung bean variety under droudhess and, to
differentiate these genotypes according to its papyide patterns and detect
some biochemical genetic markers for drought tolesa

MATERIALSAND METHODS

Ten mung beanvigna radiata L. Wilczek) genotypes including nine
newly bred lines released through Desert ReseagcteCbreeding program
(Afiah and Rashed, 2000) and one check EgyptiaietyafQawmy-1) were
used in the present study. All genotypes were etatlunder two irrigation
treatments ¢l = everyl2 and.,l= every 24 days intervals) in newly
reclaimed, sandy loam soil at the experimental fafrfhac. Agric., Fayoum
University during two successive seasons (2005 3a6@6). The two
irrigation treatments and the 10 genotypes weranged in split plot
randomized complete block design with three refilices, where the main
plots contained irrigation treatments and sub-pbaistained the genotypes.
Seeds of each treatment were planted in hills withvie rows, 3.5 m long
and 60 cm apart. Thinning for two plants/hill wasnd one month after
emergence. Other cultural practices were executedording to
recommendations.

At harvest, 10 guarded plants were randomly samipted each plot
and the following traits were measured; plant hieigm (pl. h), height to
first branch, cm (h. ®L Br.), number of branches/plant (Brs), number of
pods/plant (Pods), pods weight/plant (Pods wt/pimber of seeds/plant
(No. S./pl.) and seed yield/plant (SY/pl.). Podod® wt./f) and seed
yield/Fadden (SY/f) were calculated on the basegaitl/plot and seeds to
pods ratio (S:P%). The obtained data were subjgctasalysis of variance
according to Gomez and Gomez (1984). The treatnmeans were
compared using the New Least Significant Differeni®&ew LSD) as
mentioned by Waller and Duncan (1969) and calcdld@ all traits
recorded in both seasons.

SDS-protein electrophoresis

SDS-PAGE (SDS-polyacrylamide gel electrophoresis$ warried out
according to the method of Laemmli (1970) on sam@kE10 plant seeds
ground and extracted. Protein extraction was caediulby mixing 0.2 g of
seeds composite sample with an equal weight of, glean, sterile fine sand
and was ground to fine powder using a mortar arstlgp@and homogenized
with 1.5 M Tris-HCI buffer, pH 8.8 in clean eppemfleube and left in
refrigerator over night. Then centrifuged at 100@@n for 10 min. The
supernatant of each sample (contains protein dxtnas kept in deep-freeze
until use for electrophoretic analysis. Then, aua of 251l protein extract
was added to equal volume of treatment buffer leefoading in the gel.
After removing the staining solution, gel was caderwith 200 mi
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destaining solution (fresh prepared). This step vegeated several times
until gel background is clear, then photographdiae Banding patterns of
bulked samples were compared among the tested ypersotBands were
scored as present (+) or absent (-).

RESULTSAND DISCUSSION

Results presented in Tables (1 and 2) show the pedormance and
new LSD of the significant cases for 10 traits afng bean genotypes tested
under both irrigation levels in the first and setm@easons, respectively.
Variation of the performance of legumes, in genemal mung bean in
particular, from one season to another is quitd Ktadav and Warsi; 1988,
Ashour et al., 1992; Abd El-Latifet al., 1998 and Afiah and Mohamed,
2000). In both seasons, mean performance of di$ teacept seeds/pods %
in the second season, were decreased as affectedgirrigation intervals
(I)). The interaction between mung bean genotypesiraigdtion intervals
was significant for all traits in both seasons,eptdieight of the first branch,
number of branches /plant and weight of pods/glattie first season.

Under normal irrigation level, in the first seaq@able 1) lines 2920,
2020, 1720, 2520 and 1320 surpassed the checkyari@l. h, h. # Br.,
Brs, Pods, Pods wt./pl., No. S./pl. and SY/pl. Alde two lines 3430 and
3940 had higher values than those of Qawmy-1 fostnraits. Whereas,
3740 line had the lowest mean. However, in the s@s@ason (Table 2) the
genotypes showed behaviour differed from that olexbm the first season,
reflecting their sensitively for the climatic cotidh. But the most consistent
in both seasons were L-1320, L-1720 and L-3630 @aite for Brs, Pods,
No.S./pl. and SY/pl., as well as L-2520 and L-28@0Brs, Pods wt./f, SY/f
and S:P%. These results indicated that most oktlgesotypes genetically
related to each other. Lines 2520, 1720, 2920, 20201320 and 3940, in
both seasons, had improved SY/f and S:P% due togtperiority in yield
components. These results indicated that most esetnew by tested
genotypes are promising for releasing improved ones
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TABLE (1). Mean performance of mung bean samples in the first
season.
Plant[Height o] No. of [No. oiVeight @ Seed |No. ofWeight o Seed Seed
Genotype height|1* branc|branches pods| pods/| yield/ seedstvods/fed yield /| podg
(cm)| (cm) plant |plant|plant (g)plant (d plant| (kg) fed. (kg %
First irrigation leve(l ;)
L-1320 64.89| 23.51 | 5.43 | 22.1212.75| 8.59| 134.67802.43| 410.0{50.94
L-1720 68.39| 24.06 | 5.56 | 22.7113.02| 8.80| 135.61971.52| 543.7466.17
L-2020 71.26| 24.74 | 5.75 | 23.5313.40| 9.07| 139.35745.19| 413.085.73
L-2520 65.75| 23.67 | 5.49 | 22.4012.87 | 8.70| 136.54863.57| 585.6%8.31
L-2920 71.31] 25.23 | 5.87 | 24.0513.64 | 9.23| 141.68858.98| 482.3/56.26
L-3740 50.79| 19.65 | 4.63 | 17.2311.00| 7.39| 115.73835.57 | 438.352.44
L-3940 60.87| 21.72 | 5.03 | 19.5711.14| 7.56| 118.22184.52572.1348.51
L-3430 60.61| 22.42 | 4.82 | 20.2111.80| 7.95| 123.67795.43| 339.112.74
L-3630 59.37| 21.58 | 4.67 | 17.8311.08| 6.97| 116.98699.88| 303.7123.47
Qawmy-1 |54.74| 20.41 | 4.71 | 18.0410.50 | 7.04| 110.82726.58| 345.187.48
iﬂtelf‘r?gsﬁg: 62.79| 22.69 | 5.19 | 20.7612.12| 8.13| 127.28848.36 | 443.352.2]
Second irrigation levdl ,
L-1320 66.05| 23.35 | 541 | 221512.76 | 8.65| 131.40773.14] 314.480.67
L-1720 63.24| 23.01 | 5.35 | 21.7812.59 | 8.50| 131.40721.55| 366.6/51.11
L-2020 61.09| 22.50 | 5.21 | 21.1)612.30| 8.30| 128.60773.14| 392.6/50.81
L-2520 59.78| 22.18 | 5.13 | 20.8112.15| 8.19| 124.70784.84| 328.911.97
L-2920 61.56| 22.63 | 5.24 | 21.2912.37| 8.35| 129.72718.08| 364.860.77
L-3740 48.43| 19.29 | 4.45 | 17.8510.08 | 7.05| 102.87671.25| 294.143.8]
L-3940 55.70| 21.30 | 4.93 | 18.8410.93| 7.26| 114.01607.51| 248.4@0.89
L-3430 55.17| 20.44 | 5.09 | 18.0310.19 | 6.82| 107.78640.57| 277.7@3.49
L-3630 52.71] 19.84 | 4.90 | 18.8810.20 | 7.31| 107.94579.53| 234.940.54
Qawmy-1 |4691| 18.74 | 4.31 | 16.26 9.68 | 6.46 | 102.80563.85| 230.7[30.83
Zw(ifggs‘f;c; 57.06| 2132 | 500 | 196111.22| 7.58| 117.47683.34| 303.384.9
New LSD
Irrig. 0.05 | 340| 0.40 0.12 | 0.2 0.69 | 0.25| 1.18 49.23 15.46.87
() 001 |784| 092 0.27 | 0.4B 159 | 058| 2.71 11354 35.68.01
- 005 | 421] ns ns| 143 ns | 065| 631 117.92 71.88.03
001 |565| ns ns | 1.92 ns | 0.87| 848 158.4R 96.53.41

n.s : Denote not significant at 0.05 probabilitydke

Evaluation under drought is a tool enabling toatihtiate that among
genotypes to select the tolerant one(s). Undergiostress, however, all
genotypic agronomic traits were affected by watfioit (Tables 1 and 2).
Inferiority of genotypic performance traits was lgareported by several
mung bean investigators (Pandetyal., 1984; Sarkar, 1992; Haggani and
Pandey, 1994; Thomaat al., 2004 and Thalootlet al., 2006). Whereas,
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Bhanotet al. (1994) using two irrigation levels and showed that irrigat
had no effect of mung bean yield.
TABLE (2). Mean performance of mung bean samples in the second

season.

Plant H;j%gt No. of N;; W(;Ifg " ysiglz(/j No. of\Weight o ySi:G(/‘ Seeds/
Genotype height branch branchespods pods/ plant seeds|pods/fed fed. pods

(cm) (cm) /plant plan p(lsga)nt ) plant| (kg) (kg) %

First irrigation level (i)

L-1320 58.78/ 15.00| 5.67 |20.1[ 9.24 | 5.57|137.44 961.72 | 465.7p 48.43
L-1720 58.89| 15.56| 6.56 |19.6f11.86| 7.28/140.33 1005.51/509.7q 50.69
L-2020 60.67| 24.78| 4.45 |8.89 6.81 | 4.18/53.56| 888.46 | 450.7p 50.73
L-2520 57.67| 13.67| 6.00 |13.7813.76| 9.36|130.56¢ 908.18 | 430.18 47.37
L-2920 55.67| 19.33| 5.22 | 9.5 8.13 | 5.09|79.11| 1009.85/511.89 50.69
L-3740 63.33/ 15.89| 5.00 |16.7811.09| 7.17138.55 679.62 | 277.53 40.84
L-3940 5456 17.83| 4.83 | 8.50 9.98 | 5.97|71.67| 725.95 | 296.24 40.81
L-3430 59.67| 18.67| 5.78 |11.8910.04| 7.18|97.56| 718.95| 277.38 38.58
L-3630 65.00| 21.67| 5.00 |18.1714.20| 9.38(140.00 579.53 | 280.75 48.44

Qawmy-1 |56.11|18.11| 4.56 |14.8p6.72 | 3.88[108.33 654.41 | 267.34 40.85

Means of the| 5q 31 15 05| 531 |14.2010.18| 6.51[109.71 813.21 | 376.75 46.33

1*irrig. level

Second irrigation level ;)
L-1320 45.8914.11| 4.33 [14.4p7.46 | 4.79[105.32 467.21 | 282.72 60.51
L-1720 44.67/16.11| 4.33 [14.8p 7.18 | 4.09[104.33 415.41 | 279.28 67.23
L-2020 53.00] 16.56] 4.22 [13.8P 9.05 | 5.24{105.00 649.52 | 357.0p 55.16
L-2520 51.56| 16.55| 4.33 [11.11 9.00 | 5.95|104.67 597.02 | 345.68 57.90
L-2920 50.11) 19.55| 4.33 | 7.00 6.16 | 3.81/56.11| 414.32 | 223.46 55.57
L-3740 53.89| 23.56| 4.22 |13.788.77 | 5.43]105.78 550.28 | 333.3B 60.57
L-3940 47.83[17.78| 4.22 [10.8p7.12 | 4.55[96.78] 633.69 | 296.6] 46.82
L-3430 51.22(21.22| 4.67 [11.107.54 | 4.71|56.67| 358.24 | 188.58 52.86
L-3630 48.50[ 17.50| 4.17 [11.6} 6.62 | 3.90[56.17| 692.77 | 239.1) 34.77

Qawmy-1 14278/ 14.00| 4.11 |14.333.60 | 1.73/62.56| 486.76 | 211.14 43.38

Means of the \q o4l 1769 420 [11.21 6.55 | 4.02|70.03| 54652 | 265.99 53.48
2nd |rrig. leval

NewLSD
Irrig. 0.05 353 ns| 035| 1.191.37 | 0.66| 8.02| 4159 | 39.59 3.09
0} 0.01 8.14| ns| o081 276315 1.51/18.50] 95.94 | 91.31 7.12
o 0.05 517| 585 0.69| 284219 | 1.85/17.54 80.02 | 55.59 857
0.01 6.94| 7.86 0.93| 3.812.94 | 2.48/2356 107.5 | 74.64 11.52

n.s: Denote not significant at 0.05 probabilitydev
In the first season (Table 1), all genotypes exdef3740 which

insignificantly different from Qawmy-1 in all traithad improved means of
pl.h, h.f' Br, Brs, Pods and No.S/pl. compared with thosehef check
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variety. Also, lines 1320, 1720, 2020, 2520, 292@ 8740 surpassed
Qawmy-1 variety for No. S/pl and seed yield penpknd per feddan.

In the second season (Table 2), all new genotyges better than the
check variety for pl.h except L-1320 and L-1720¢ fo. S/pl except L-
3430, L-3630 and L-2920. L-3740 was superior fon,ph.f' Br, Pod wt/pl.
SY/pl., No. S/pl and SY/f. indicating its drougbtdrance. The best yielding
genotypes arranged in descending order, lines ZBAT, 3740 and 3940. In
general, these four genotypes could be used fadbrg high yielding and
drought tolerant mung bean genotypes.

Protein analysis (SDS - PAGE)

Fig. (1) demonstrated the SDS profile of mung bsaluble protein
fractions while, table (3) revealed their compuenlysis and represented
the occurrence of bands as (+) and absence aenty seven bands were
recorded in this pattern with polymorphism of 444 From them, 15
monomorphic bands were recognized and could beidenesi as common
bands in mung bean samples under drought conditi@me unique
polymorphic band at molecular weight of 39.66 k&muld be used for
identifying the related mung bean genotype (L-13ZBse results are more
or less in harmony with those previously obtaingdBbatty (1982), Khalil
(1994), El-Saied and Afiah (1998) and Abou Detiél. (2005).

TABLE (3). Themolecular weights of seed storage protein bandsfor the
ten mung bean genotypes tested.

Mol.wt

(kDa) Qawmyl L.3940 L.3740 L.363D L.3430 L.2920 B2R| L.2020 L.172Q L.132p

106.51

+
+

+ + + + + + +

+

94.65 + + + + - +

85.17 + + + + + + +

70.94

65.62

63.91

60.47

+
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53.22
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49.01
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41.66
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36.55

32.27

30.75

29.84

29.24

27.12

24.65

23.37

22.22

20.71

19.09
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16.60
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12.70
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(+): present and (-) absent
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It is notable that, superiority of L-2520 and L-07i& seed yield/Fed.
was correlated with absence of the two bands inecubhr weight 94.65
kDa. and presence of the band with the moleculdghwef 12.1 kDa under
drought stress conditions. Also, To discriminateege markers that could
be used for assisting selection in mung bean fougtt stress, more studies
on the molecular level must be practiced.

The results generated from SDS-PAGE soluble seet@iprfractions
under both irrigation levels were pooled for dragvirthe genetic
relationships among the ten tested mung bean geemtylhe similarity
indices were estimated for each pair-wise groumgussPSS computer
program version-11, and the results are given lketéd). The constructed
dendrogram tree is present in Fig. (2). The obthidendrogram revealed
three different genetic clusters. The first ondudes the three lines L-3430,
L. 2920 and L. 3740. the second cluster includegsnotypes i. e. L.2520,
L-1720, Qawmy-1, L. 3940, L. 3630 and L-1320 whitbe third one
comprises line 2020.

From the previous results, it can be concluded, ttiz¢ highest
similarity value 0.960 (Table 4), was observed lestwL. 3430 and L. 2920
indicating that these two lines are closely relatedeach others in their
protein polypeptide patterns. Meanwhile, the lovaasiilarity values (0.680)
were scored between the two newly bred lines LO33d L. 1320 as well
as (0.681) between L. 2020 and each of  34B0 and L. 2920 indicating
the wide genetic diversity among them. These resdhfirmed the above
conclusion mentioned in the performance of the tges tested under
frequent irrigation.

kDa.
116 —> I Genotype
66.2 —» 1 Cawrny-1
15.0—> 2 L3040
3 L3140
3H0— 4 L-3a30
5 L-3430
= a L-2020
i L-2520
18.4 —» 2 L2020
144 —> 9 L1720
10 L1320

Fig. (1): SDS-PAGE of seed storage protein for ten mung hean genotypes tested
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Fig. (2): Dendrogram demonstrates the relationships among the ten mung hean
genotypes tested based on SDS-PAGE analysis

TABLE (4). Similarity indices among the ten mung bean genotypes as
estimated using SDS protein banding patterns.

Genotype| QawmylL. 3940L. 3740 L. 3630| L. 3430| L. 2920| L. 2520| L. 2020|L. 172Q

L. 3940 0.887

L. 3740 0.743 | 0.73¢

L. 3630 0.889 | 0.887 0.74B

L. 3430 0.798 | 0.738 0.84L 0.825

L. 2920 0.798 | 0.738 0.841 0.825 0.960

L. 2520 0912 | 0.738 0.743 0.889 0.825 0.825

L. 2020 0.777 | 0.801 0.781 0.777 0.681 0.681 0.777

L. 1720 0.889 | 0.83§ 0.748 0.889 0.825 0.825 0.936.749D

L. 1320 | 0.893 0.869 0.680 0.898 0.760 0.760 0.§71713| 0.871

Good results could be obtained if we cross betwinamse five
genotypes because there are a wide diverse betiesn It is noteworthy
that cluster analysis is avaluable tool for sulilivgj genotypes into groups
including similar and dissimilar lines and has aagrvalue from the breeders
point of view for initiating mung bean hybrid pr@gn. These findings are in
line with those earlier obtained by Afiah and Molea{(2000) and Hassan
(2001).
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