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Table 1. Analysis of variance of the effect of cropping system, irrigation method and harvest time on
germination characteristics and 1000-grain weight of mung

Mean Square

Sl po o Sleo
SOV Df. CalSine
GP 1000-GW SL RL SDY
Replication - - - - -
] 2 2077 401 388 725 0.049
S
Croppi tem (C
ropping system (C) 0.496™ 1.6™ 5.6™ 21 0.005™
casls gl
Irrigation (I) . . - - -
L 1 116 855 271 445 0.504
Soe
CxI 2 978" 12" 19™ 33 0.029”
Harvest time (H) o o o - .
o 4 12998 2226 1021 1528 3.85
wlaﬁ QLA)'
CxH 8 35.5"™ 10" 7" 1.4™ 0.008"
IxH 4 152" 8" 27" 52" 0.044”
CxIxH 8 35m 7" 2ns 1.8 0.005"™
Error
s 58 28 6.55 11.89 10.8 0.005
CV (%)
9.64 537 13.1 10.35 16.64

(90,9) Sl s o p&

oy 4 g F oalS Sies 59 SDY azaiy, Jeb RL wzadle Jsb SL fals e 59 :1000-GW ¢ Ssals> oo yo :GP

S sre e NS o, S g gy Jloio] maw (o lo sixe
GP: Germination Percentage; 1000-GW: 1000 grain weight SL: Shoot Length; RL: Root Length; SDY:
Seedling Dry Weight. * and** indicate significance at P<0.01 and P<0.05, respectively. ns: not significant

Ao sl Giallsr 5 Jol azals Sz (55 5 Sialyz woys  clS @585 kel (1Sen Y Jgu
Table 2. The interaction of irrigationx planting pattern in germination percentage and seedling dry weight of
mung bean seeds

Sl s <l 555 Slyz 2oy apelS iS5
Irrigation Planting Germination Seedling

system pattern percentage dry weight (g)

P, 59.97* 0.91°

I P, 58.12° 0.92°

P, 56.2% 0.88°

P, 49.4° 0.75¢

L P, 53.5° 0.80

P, 51.68" 0.75°

I;: Conventional irrigation; I,: Partial root zone irrigation
bl oo sy S Jloil s 50 S5ls (yg03T elesl o lo sme S Sl (g ya 50 Siglite g,
Wl slacis, g5, bols CuiS 5 s, Sy (g3, byl cutS (als ciS i 4 Py o Py Py

Different letters in each column indicate significant difference at P<0.01
Py, P, and P are sole cropping, within-row intercropping and alternate-row intercropping, respectively.



woblo )3 S3ailea 1 6 el by 9 bl soRU 510l 80n g (2l pol 0013 Jle

g

&) wilg> vy

Germination percentage

methods

100

80

60

40

20

_ oIl A2
y=-0.0798x2 + 6.8237x - 42.454 /’.
E R?=0.968 ). 2l a
’ -
f’, ’A’ '

- s :

’

’

2.7 t
| 4 y =-0.1199x2 + 7.7362x - 49.246
wa R2=0.9618
4I/
5

- ‘Ic
0 5 10 15 20 25 30 35

2% JSiS 5l o 59,

Days after seed formation

kel Oglie slabs, 5 550k b 5l clsy alises glagle) ;o ile H3ds (S5ailsm s ys Ol sy ) S

6“‘“;‘*-’..) oW ‘5§)> 6)L:.‘:T :Iz 5614'2'%) oW J..olf LS)L::’T :Il
Fig. 1. Variations of germination percentage of mung bean under different harvest times and irrigation

I;: Conventional irrigation; I,: partial root zone irrigation
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Fig. 2. Variations of radicle length of mung bean under different harvest times and irrigation methods

I;: Conventional irrigation; I,: partial root zone irrigation
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Fig. 3. Variations of seedling dry weight of germinated seeds of mung bean under different harvest times and
irrigation methods. I;: Conventional irrigation; I,: partial root zone irrigation
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Fig. 4. Effect of irrigation method on 1000-grain weight (g) and shoot length (mm) of mung bean. I:
Conventional irrigation; I,: partial root zone irrigation. Different letters in each column indicate significant

difference at P<0.01
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Fig. 5. Effect of harvest time on 1000-grain weight (g) and shoot length (mm) of mung bean. Different letters

in each column indicate significant difference at P<0.01
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Table 3. Correlation coefficients between seed quality traits of mung bean

lOOOTgram Shoot length Radicle Iength Seedh.ng dry Germination
weight weight percentage
EBUCI)
1000-grain 1
weight
szl s 0.862%* 1
Shoot length
s, b 0.876%* 0.904%* 1
Radicle length
azalS Sas 0
Seedling dry 0.931** 0.849%* 0.864** 1
weight
Siwler aeys
Germination 0.940** 0.847%* 0.891%* 0.944** 1
percentage

** indicates significant at P<0.01
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Effect of Planting Pattern and Irrigation Method on Germination of
Mung Bean (Vigna radiate) Harvested at Different Times of Maturation

Ashraf Alizadeh Amraei ", Abdollah Javanmard >, Hamdolla Eskandari *
Extended Abstract

Introduction: Pulses are a group of crops which are important in human nutrition and also sustainability
of agronomical systems and economic advantage. Regarding optimum planting density of mung beans (40
plant m'2), more than 700 tons of certified seeds of mung bean seeds are needed all over the country,
confirming the importance of the production of high quality seeds. Seed quality may be affected by different
environmental conditions such as water deficit. Since intercropping can alleviate the negative effects of
drought on crop growth, the hypothesis that crops can benefit from intercropping has been formulated in
previous studies. Since there is no sufficient information on germination performance and seed weight of
mung bean during seed growth and development in response to partial root zone irrigation and intercropping,
the current experiment was aimed to evaluate the effect of partial root zone irrigation and intercropping on
some quality traits of mung bean and to determine the best time of harvesting to produce high quality seeds
in mung bean.

Materials and Methods: The experiment was conducted as factorial (3% 2x 5) based on RCBD with
three replications. The first factor was planting pattern (including sole mung bean, inter-row maize-mung
bean intercropping and within-row maize-mung bean intercropping). The second factor was irrigation
method (partial root zone irrigation and conventional irrigation) and the third factor was harvest time (5-day
intervals in 5 stages). Germination percentage, 1000-grain weight, root length, shoot length and seedling dry
weight were determined for evaluation of seed quality.

Results: The results indicated that the interaction of cropping patternx harvest time and cropping patternx
irrigationx harvest time had no significant effect on traits. However, the interaction of irrigationx harvest
time on germination percentage, root length and seedling dry weight was significant (P<0.01). With
increasing growth and maturation of seed, germination percentage increased in both irrigation methods.
Germination percentage of mung bean was reduced by partial root zone irrigation. The effect of partial root
zone irrigation on germination percentage was higher at the end of seed filling period. Partial root zone
irrigation resulted in the reduction of root length. The differences between conventional and partial root zone
irrigation for root length at different harvest times were 4, 9, 9, 18 and 15 percent, respectively. In both
irrigation methods (i.e., conventional and partial root zone irrigation) seedling dry weight increased with
increasing the seed growth and maturation. However, deficit of irrigation had negative effects on seedling dry
weight of mung bean. With reduced water availability, 1000-grain weight and shoot length were also
reduced. 1000-grain and shoot length of mung bean in conventional irrigation were 11 and 10 percent higher
than those of partial root zone irrigation, respectively.

Conclusion: Intercropping had no significant effect on seed quality of mung bean. However, deficit of
irrigation reduced its seed quality. For harvesting high quality seeds in mung bean, there is a need for plants
that experience no drought stress. That the time of reaching the maximum seed quality coincided with the
ending of the seed filling period confirms the Harington’s hypothesis.

Keywords: Intercropping, Irrigation, Pulses, Seed quality

Highlights:

1- Seed quality of mung bean during seed growth and development was evaluated.

2- Effect of deficient irrigation induced by partial root zone irrigation on seed quality of mung bean was
determined.

3- The effect of planting pattern of mother plants on seed quality was investigated.
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