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he present work was undertaken during 2005 and 2006
seasons in newly reclaimed sandy loam soil at the
experimental farm of Fac. Agric., Fayoum University. Nine
newly bred mung bean genotypes and the check variety
QJawmy-1 were evaluated under two irrigation regimes,

freatments were arranged into sphii plois in randomizey
complete biock design with three repuications, The work
objectives were fo identily the most vieid improved and
drought tolerant genotvpe{s) and to differentiate among these
newly deveioped genofypes using biochemica’ genchc
technique {SDS-PAGE). The resuits indicated thar, al’ sever
agronomic tratis were significantly afiected in boti: seasons by
irrigation jevel. Under irequent irrigation (I;; i the firs:
season, lines 2920, 2020, 1720, 2320 and 1320 surpassed
Qawmy-1 for plant height. fruiting zone ilengti, number cof
branches and pods/plant as well as number o? seeds and
yield/plant. Also, lines 3430 and 3940 showed higher means
than those of Qawmy-1 for most traits. in the second seasor:,
the same lines exhibiting superiority in the first season in
addition to L3740, surpassed Qawmy-1 for most studied traiis.
In general, the mean performance of most lines indicated a
genetically diverse relations among them.

Under drought conditions, almost all taits were
negatively affected by water deficit. But, lines 2020, 1720,
2520, 3740 and 3940 were superior compared with the chick
variety over the two seasons, indicating their suitability for
direct use or indirectly through further breeding procedure for
developing improved and drought tolerant mung bean
genotypes.

Protein analysis (SDS-PAGE) revealed that twenty-seven
bands were recorded with a polymorphism of 44.4%. From
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them, 15 monomorphic bands were recognized and could be
considered as common bands in mung bean genotypes. One
unique polymorphic band at molecular weight of 39.66 kDa
could be used for identifying the related mung bean genotype
(L-1320). The results of SDS-PAGE analysis were used for
drawing the genetic relationships among genotypes, and the
obtained dendrogram showed three different genetic clusters.
Finally, by means of field evaluation and biochemical genetic
analysis it could be possible to identify some promising
drought- tolerant mung bean lines,

Keywords: Mung bean, drought, newly reclaimed lands, protein analysis,
banding pattern.

Mung bean (Vigna radiata L. Wilczek) 1s a warm season annual pulse grown
mostly as an opportunity crop in rotation with cereals. Mung beans are erect
plants with few branches carrying pods borne in clusters near the top of the
plant. Pods contain §-15 green seeds. Its main advantages are, as being a
legume, it does not require nitrogen fertilizer application, and it has a short
growth duration (75-90 days) which means that it requires less water than
many other summer crops and it is easily fitted into rotations. Its main
disadvantage is the difficulty to produce premium grade seed that commands
top market prices. Mung beans grow on most soils, with a preference for
loams with a pH mn the range 5.5-7.5. Root growth can be restricted on
heavy clays, with a consequent Hmitation to growth (Imrie and Lawn, 1991).
It is a new introduced summer pulse crop in Egypt with short growing
season and high nutritive value grown principally for its protein rich edible
seeds (Ashour et al., 1992}. This crop can be used for both seed and forage
production. It plays an important role not only in human diet, but also in
improving the soil fertility by fixing atmospheric nitrogen into available
form with the help of Rhizobia species present in the nodules of its roots
(Ashraf ef al.,, 2003). Water deficit is frequently the primary limiting factor
for crop production under arid and semi-arid conditions (Hussain er al,
2004). 1t affects nearly all the plant growth processes. However, the stress
response depends upon the intensity, rate and duration of exposure and the
stage of crop growth (Wajid ef al,, 2004).

Attia-Ismail and Afiah (1998) concluded that mung bean can be
successfully grown under Egyptian newly reclaimed lands and it seems
promising for sheep feeding. Little effort is being made to breed new mung
bean varicties, but only onc variety (Qawmy-1) is available in Egypt.

The present investigation was carried out to evaluate the performance,
yield and its components of nine newly bred lines compared with the
released Egyptian mung bean variety under drought stress and to
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differentiate these genotypes according to its polypeptide patterns and detect
some biochemical genetic markers for drought tolerance.

MATERIALS AND METHODS

Ten mung bean (Vigna radiata L. Wilczek) genotypes including nine
newly bred lines released through Desert Research Center breeding program
(Afiah and Rashed, 2000) and one check Egyptian variety (Qawmy-1) were
used in the present study. All genotypes were evaluated under two 1rigation
treatments (I; = every 12 days and I, = every 24 days intervais; in newly
reclaimed, sandy loam soil at the experimenta! farm of Fac. Agric., Fayoumn:
University during twe successive seasons (2005 and 2006). The two
irrigation treatments and the 10 genotypes were arranged 1 spiit plot
randomized compiete block design with three replications, where the main
plots contained irrigation treatments and sub-piots contained the genotypes
Seeds of each treatment were planted in hills within 11ve rows, 3.5 m iong
and 60 cm apart. Thinning for two plants/hill was done one montk: afrer
emergence. Other cultural practices were executed according tio
recommendations.

At harvest, 10 guarded plants were randomly sampled from each pio:
and the following traits were measured; plant height, cm (pl. h}. heigit to
first branch, cm (h. 1% Br.), number of branches/plant (Brsj, number of
pods/plant (Pods), pods weight/plant (Pods wt/pl.), number of seeds/plant
(No. S./pl.) and seed yield/plant (SY/pl.). Pods weight/feddan (Pods wt./{}
and seed yield/feddan (SY/f) were calculated on the bases of yield/piot anc
seeds to pods ratio (S:P%). The obtained data were subjected to analysis of
variance according to Gomez and Gomez (1984). The treatment means were
compared using the New Least Significant Difference (New LSD) as
mentioned by Waller and Duncan (1969) and calculated for all traits
recorded in both seasons.

SDS-Protein Electrophoresis

SDS-PAGE (SDS-polyacrylamide gel electrophoresis) was carried out
according to the method of Laemmli (1970) on samples of 1¢ plant seeds
ground and extracted. Protein extraction was conducted by mixing 0.2 g of
seeds composite sample with an equal weight of pure, clean, sterile fine sand
and was ground to fine powder using a mortar and pestle and homogenized
with 1.5 M Tris-HCI buffer, pH 8.8 in clean eppendorf tube and left m
refrigerator over night. Then centrifuged at 10000 rpm for 10 min. The
supernatant of each sample (contains protein extract) was kept in deep-freeze
until use for electrophoretic analysis. Then, a volume of 25 ul protein extract
was added to equal volume of treatment buffer before loading in the gel.
After removing the staining solution, gel was covered with 200 ml
destaining solution (fresh prepared). This step was repeated several times
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until gel background is clear, then photographed. The banding patterns of
bulked samples were compared among the tested genotypes. Bands were
scored as present (+) or absent (-).

RESULTS AND DISCUSSION

Results presented in tables (1 and 2) show the mean performance and
new LSD of the significant cases for 10 traits of mung bean genotypes tested
under both irrigation levels in the first and second seasons, respectively.
Varnation of the performance of legumes, in general and mung bean in
particular, from one season to another is quite high (Yadav and Warsi, 1988;
Ashour et al., 1992; Abd El-Latif er al, 1998 and Afiah and Mohamed,
2000). In both seasons, mean performance of all traits except seeds/pods %
in the second season, were decreased as affected by long irrigation intervals
(I,). The interaction between mung bean genotypes and irrigation intervals
was significant for all traits in both seasons, except height of the first branch,
number of branches/plant and weight of pods/plant in the first season.

Under normal irrigation level, in the first season (Table 1) lines 2920,
2020, 1720, 2520 and 1320 surpassed the check variety in pl. h, h. 1* Br.,
Brs, Pods, Pods wt./pl., No. S./pl. and SY/pl. Also, the two lines 3430 and
3940 had higher values than those of Qawmy-1 for most traits. Whereas, line
3740 had the lowest mean. However, in the second season (Table 2) the
genotypes showed behaviour differed from that observed in the first season,
reflecting their sensitivity to the climatic condition. But the most consistent
m both seasons were 1.-1320, L-1720 and L-3630 especially for Brs, Pods,
No.S./pl. and SY/pl., as well as L-2520 and 1.-2920 for Brs, Pods wt./f, SY/f
and S:P%. These results indicated that most of these genotypes genetically
related to each other. Lines 2520, 1720, 2920, 2020 and 1320 and 3940, in
both seasons, had improved SY/f and S:P% due to their superiority in yield
components. These results indicated that most of these newly tested
genotypes are promising for releasing improved ones.

Evaluation under drought is a tool enabling to differentiate among
genotypes to select the tolerant one(s). Under drought stress, however, all
genotypic agronomic traits were affected by water deficit (Tables 1 and 2).
Inferiority of genotypic performance traits was early reported by several
mung bean investigators (Pandey et al., 1984; Sarkar, 1992; Haqqani and
Pandey, 1994; Thomas et al, 2004 and Thalooth et al., 2006). Whereas,
Bhanot et al. (1994) using two irrigation levels and showed that irrigation
had no effect on mung bean yield.

In the first season (Table 1), all genotypes except L-3740 which
insignificantly different from Qawmy-1 in all traits had improved means of
nl.h, h.1*" Br, Brs, Pods and No.S/pl. compared with those of the check
variety. Also, lines 1320, 1720, 2020, 2520, 2920 and 3740 surpassed
Qawmy-1 variety for No. S/pl and seed yield per plant and per feddan.
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Table (1). Mean performance of mung bean samples in the first season.

Plant | Heightof | No.of | No.of [Weightof| Seed No. of |Weight of | Seed
Genotype | height [1* branch |branches/ | pods/ pods/ yield/ | seeds/ | pods/fed. | yield/
(cm) {cm) plant plant | plant{g) |plant(g) | plant (kg) fed. (kg)

Seeds/
pods %

First irrigation level (I;)

L-1320 64.89 | 23.51 5.43 22.12 ) 1275 8.59 [134.67 | 802.43 |410.04 |50.98

L-1720 68.39 | 24.06 556 (2271 | 13.02 8.80 [135.61 | 971.52 [543.74 |56.12

L-2020 7126 | 24.74 575 23.53 | 13.40 9.07 [139.35 | 745.19 [413.08 [55.73

L-2520 65.75 | 23.67 5.49 2240 | 12.87 8.70 [136.54 | 863.57 {585.63 [68.31

L-2920 71.31 | 2523 5.87 24.05 { 13.64 923 [141.68 | 858.98 {482.3R {56.26

L-3740 50.79 19.65 4.63 17.23 | 11.00 7.39 (11573 1 835.57 143836 152.49

L—3940460.87 21.72 5.03 19.57 | 11.14 7.56 |118.22 11184.52 |572.13 |48.51

L-3430 60.61 22.42 4.82 20.21 | 11.80 7.95 |123.67 | 79543 |339.11 [42.78

L-3630 59.37 | 21.58 4.67 17.83 | 11.08 6.97 |116.58 | 699.88 |303.72 |43.42

Qawmy-1 | 54.74 | 20.41 4.71 18.04 | 10.50 7.04 [110.82 | 726.58 |345.10 |47.48

-

Means of thel
1*irrig. | 62.79 | 22.69 5.19 2076 | 12.12 8.13 |127.28 | 848.36 (443.32 ;52.21 |
Level |

Second irrigation level (I)

L-1320 66.05 | 23.35 5.41 22.15 | 1276 8.65 [131.40| 773.14 |314.46 |40.67

L-1720 63.24 | 23.01 535 21.78 | 12.59 8.50 [131.40 | 721.55 |366.61 |51.11

L-2020 61.09 | 22.50 521 21.16 | 12.30 8.30 [128.60 | 773.14 [392.6]1 |50.81

L-2520 59.78 | 22.18 5.13 20.81 | 12.15 8.19 [124.70 | 784.84 [328.98 41.92

L-2920 61.56 | 22.63 524 21.29 | 12.37 8.35 [129.22 | 718.08 1364.87 [50.77

L-3740 48.43 19.29 4.45 17.85 | 10.08 7.05 |102.87 | 671.25 [294.14 {4382

L-3940 §5.70 | 21.30 493 1884 | 1093 726 11401} 607.51 |248.40 140.89

L-3430 5517 | 2044 5.09 18.03 | 10.19 6.82 |107.78 | 640.57 |277.78 |43.49

L-3630 52.71 19.84 4.90 18.88 | 10.20 7.31 1107.94 | 579.53 [234.94 |40.54

Qawmy-1 |46.91 18.74 4.31 16.26 | 9.68 6.46 |102.80 | 563.85 (230.77 140.83

Level

Means of the
24 irrig, 57.06| 21.32 5.00 19.61] 11.22 7.58 117.4ﬂ 683.34 | 303.36| 44.49

New LSD

Irrig. [005] 3.40 | 040 012 [ 021 | 069 | 025 | 1.18 | 4923 |1546 | 0.87
0

001 7.84 0.92 0.27 0.48 1.59 0.58 271 | 113.54 | 3566 | 2.01

Lxl 0.051 4.21 n.s n.s 1.43 n.s 0.65 6.31 117.92 {71.85 | 4.03
X

0.01 | 5.65 n.s n.s 1.92 n.s 0.87 8.48 | 15842 19653 | 541

n.s: not significant at 0.05 probability level
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In the second season (Table 2), all new genotypes were better than the
check variety for pl.h except L-1320 and L-1720; for No. S/pl except L-
3430, L-3630 and L-2920. L-3740 was superior for pL.h, h.1¥ Br, Pod wt/pl.
SY/pl., No. S/pl and SY/f. indicating its drought tolerance. The best yielding
genotypes arranged in descending order, lines 2020, 2520, 3740 and 3940. In
general, these four genotypes could be used for breeding high yielding and
drought tolerant mung bean genotypes.
Table (2). Mean performance of mung bean samples in the second

season.
Plant }fffifﬂ' No.of | No. “iltght ysiifttijl No. of | Weight of ysaifff/ Seeds/
Goronpe | by s gt | o s | |

(em) @ ®) (kg)
i Firstirrigation level (I;)
L-1320 58.78 | 1500 | 5.67 | 2011 | 924 | 557 [137.44] 96172 | 46579 | 4843
L-1720 5889 | 1556 | 656 | 1967 | 11.86 | 7.28 |140.33| 1005.51 | 509.70 | 50.69
L-2020 60.67 | 24.78 | 445 889 | 6.81 | 4.18 | 53.56 | 888.46 |450.72 | 50.73
1-2520 5767 | 1367 | 600 | 1378 | 13.76 | 936 [130.56| 908.18 | 430.18 | 47.37
L-2920 5567 | 1933 | 522 | 956 | 813 | 5.09 | 79.11 | 1009.85 | 511.89 | 50.69
L-3740 6333 | 1589 | s00 | 1678 | 1109 | 7.17 1138.55( 679.62 |277.53 | 40.84
L-3940 5456 | 17.83 | 4.83 850 | 998 | 597 | 71.67 | 72595 |296.24 | 40.81
L-3430 59671 1867 | 578 | i1.89 | 10.04 | 7.18 | 97.56 | 718.95 | 277.38 | 3858
L-3630 65.00 | 2167 | 5.00 | 18.17 | 1420 | 938 [140.00| 579.53 | 280.75 | 48.44
Qawmy-1 | 56111 1811 | 456 | 14890 | 672 | 3.88 | 108.33| 65441 |267.34 | 40.85
;wff:;“fe‘:‘; $9.03 1 1805 | 531 | 1422 | 1018 | 0.50 |109.71| 81321 |376.75 | 4633
Second irrigation level (I,)
L1320 [ 4589 1 411 | 433 | 1445 | 746 | 479 |105.32] 46721 | 28272 | 60.51
L-1720 | 4467 | 1601 | 433 | 1489 | 7.18 | 409 |104.33| 41541 | 27928 | 67.23
£-2020 53.00 1 1656 | 422 | 1389 | 9.05 | 524 [105.00| 649.52 | 357.00 | 55.16
L2520 ! S156 | 1655 1 433 | ILIL | 9.00 | 595 [104.67| 597.02 | 34563 | 57.90
£-2920 5011 | 1955 | 433 | 700 | 616 | 3.81 ! 5611 | 41432 | 22346 | 5557
L-3740 5380 1 2356 ¢ 422 | 1378 i 877 | 543 |10578| 55028 | 33333 | 60.57
L-3940 4783 | 1778 | 422 1 1089 | 7.12 | 455 | 9678 | 633.60 | 296.67 | 46.82
L-3430 51220 2122 ] 467 | 1111 | 754 | 471 | 5667 | 35824 | 188.53 | 52386
L-3630 4850 | 1750 1 417 | 1167 | 6.62 | 3.90 | 56.17 | 69277 |239.17 | 34.77
Qawmy-1 | 4278 1 1400 | 411 | 1433 | 360 | 1.73 | 62.56 | 486.76 | 211.14 | 4338
;’ﬂel“r‘r‘f;fx; 4894 | 17.69 | 429 § 1121 | 655 | 402 | 70.03 | 546.52 |265.99 | 53.48
New LSD

irig. | 005 {353 | ns 0.35 119 | 137 | 066 | 802 | 4159 | 3959 | 309
M} oo1 | 814 | ns 0.81 276 | 3.5 | 151 | 1850 | 9594 | 9131 | 7.2
] 005 | 517 | 585 | 069 | 284 | 219 | 1.85 | 1754 | 8002 | 5555 | 857
EX 0T [ 69 | 786 | 095 | 381 | 294 | 248 | 2356 | 1075 | 7404 | 1152

n < not significant at 0.05 probability level
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Protein Analysis (SDS - PAGE)

Figure (1) demonstrated the SDS profile of mung bean soluble protein
fractions while, table (3) revealed their computer analysis and represented
the occurrence of bands as (+) and absence as (-). Twenty seven bands were
recorded in this pattern with polymorphism of 44.4%. From then:, 15
monomorphic bands were recognized and could be considered as common
bands in mung bean samples under drought conditions. One unique
polymorphic band at molecular weight of 39.66 kDa could be used for
identifying the related mung bean genotype (L-1320). These results are more
or less in harmony with those previously obtained by Bhatty (1982), Khali!
(1994), El-Saied and Afiah (1998) and Abou Deif ef af. {2005).

[t 1s notabie that, superiority of 1.-2520 and L-1720 in seed yield/fed.
was correlated with absence of the two bands in molecular weight 94.65 kDa
and presence of the band with the moiecular weight of 12.1 kDa under
drought stress conditions. Also, to discriminate genetic markers that could be
used for assisting selection in mung bean for drought stress, more studies on
the molecular level must be practiced.

Ko oM 1 234 567 89 10 ,
it Cenotype |

66.2 —» i Qavmay-1 |
50— - 2l Lo |
, 3 L3740 |

35.0 —» 4 L3630 |
5 L33t |

Sl 6 L2920 |
K L2520 |

18.4 g | L2z |
10 L1220 |

- -

Fig. (1). SDS-PAGE of seed storage protein for
genotypes tested.

ten mung bean

The results generated from SDS-PAGE soluble seed protein fractions
under both irrigation levels were pooled for drawing the genetic
relationships among the ten tested mung bean genotypes. The similarity
indices were estimated for each pair-wise group using SPSS computer
program version 11, and the results are given in table (4). The constructed
dendrogram tree is present in Fig. (2). The obtained dendrogram revealed
three different genetic clusters. The furst one includes the three lines L-3430,
L. 2920 and L. 3740. The second cluster includes six genotypes i.e. L.2520,
L-1720, Qawmy-1, L. 3940, L. 3630 and L-1320, while the third one
comprises line 2020.
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Table (3). The molecular weights of seed storage protein bands for the
ten mung bean genotypes tested.

Molecular
weight Qawmyl |L.3940(L.3740(L.3630|L. 3430|L.2920|L.2520|L.2020|L. 1720|L. 1320
(kDa)
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From the previous results, it can be concluded that, the highest
similarity value 0.960 (Table 4), was observed between L. 3430 and L. 2920
indicating that these two lines are closely related to each others in their
protein polypeptide patterns. Meanwhile. the jowest similarity values (0.680)
were scored between the two newly bred lines L. 3740 and L. 1320 as well
1s (0.681) between L. 2020 and each of L. 3430 and L. 2920 indicating the
wide genetic diversity among them. These results confirmed the above
conclusion mentioned in the performance of the genotypes tested under
frequent rrigation.

Good results could be obtained if we cross between these five
scnotypes because there are a wide diverse among them. It 1s noteworthy
that ciuster analysis is a valuable tool for subdividing genotypes into groups
including similar and dissimilar lines and has a great value from the breeders
point of view for initiating mung bean hybrid program. These findings are in
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line with those earlier obtained by Afiah and Mohamed (2000) and Hassan
(2001).
Table (4). Similarity indices among the ten mung bean genotypes as

estimated using SDS protein banding patterns.
[ Genotype | Qawmyl [L. 3940]L. 3740[ L. 3630] L. 3430 ] L. 2920 L. 2520 | L. 2020 [L. 1720|
| L.3940 | 0.887 |
3740 [ 0.743 [ 0.736
3630 | 0.889 | 0.887 | 0.743
3430 | 0.798 | 0.738 | 0.841 | 0.825 i
2920 [ 0798 [ 0.738 [ 0.841 | 0.825 | 0.960 1
2520 | 0912 [ 0738|0743 ] 0.889 | 0.825 | 0.825 i
2020 | 0777 | 0.801 | 0.781 | 0.777 | 0.681 | 0.681 | 0.777
1720 | 03889 | 0.838 | 0.743 | 0.889 | 0.825 | 0.825 | 0.936 | 0.749
1320 | 0.893 | 0.869 ] 0.680 | 0.893 | 0.760 [ 0.760 | 0.871 | 0.713 | 0.871

it e fa e el e 19

3430

2820 —J }
3740

2520

1720 ‘—————‘

Q1

3340 '—j
3630 J
1320
2020

Fig. (2). Dendrogram demonstrates the relationships among the ten
mung bean genotypes tested based on SDS-PAGE analysis.
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