Iranian Journal of Field Crop Science el el - bls
Vol 48, No 2, Summer 2017 (493-506) O 0B P"h
DOI: 10.22059/ijfcs.2017.208122.654120 (FAY=0-7 (o) WWAF (Leals (¥ 8,Les FA 550

390 Jakxo Swd (5lgiome 9 <0 5edgs 8 CaiaS” p OO KIS 595 9 cublS g Obo) Wb
ol o8 (Vicia faba L.) 8L sl you

"EPRS Gu g0 o 9 7 (S350 e | by T o 7 I 3
C"”’L' s@‘b sdjj‘gw S.LS.:.'»I: 4)\:.-::\‘) 3 )lﬁ}b.u‘ Q-L:')‘ wu)\s ‘5_99.1-:;.;‘} Y K} Y

(\rﬂo/-\/Y :‘;u)‘o'j.; @JU = \rﬂo/"’//\ :C«é\.l)b é)u)

o>

o
B s ol aw i) 58 oy g VAT Tl s p2leT L Ll eS 03 SKES By 5 cdlay 0b) S e iy
AL 53 Suils Ol Jald Sale3T (gla Jolo s plowl o gy olKils )b (59555 5 p ke odKtalo3T s IS5 gy b ol JulS £ b
DS Ss Fgy 9 (B9 5 BN d) bl p oIl 6 (cudlS 51 g 505 (o edla ) V0A 5 (pgs il ) AN (Ul il )
UL ol o plowl ailate O3, 5LaS Jglia (555 & 5 CblS 51 s 55500 53 5 Zudla p Oy Ky ki (Sesobl 5 Sesals)

. &

4 Jglows slaud (gl some 5 alS iy Sl (G50 8 g G300 A0 Gy Ao D35 o feS 5 o ey oJol Sl 3 ol
s5ba Slio opl palis bl A edalis Dlaed (rdy 35 p9 Cudlap 53 kb sdalis SESOWI 0 Sisale 85 e 53 i
boles K0 4 ol Sl G lad 5 o) 355 Ol s & Slio cpl Do pigms Sl 50 Bl I8 g 50LLE
Gl oles o (b b el do)s 5 g AU St Ol cudla p Ole) aw a3 als DL (55 olssae L sbe
035 Ml glaydy (554l oblB 251 5 Sl 4 Joo )3 Jslome Sl 1B s 3e e IS b sl Sl Ko b il

Lgs o slgntn oSl A plad g CiS b5, S Olgew

ok O35 ody CokS (B8 S S ) Ods b DB Gl sely

The effect of harvesting time and drying method on seed physiological quality,
soluble sugars content of faba bean seeds (Vicia faba L.) cultivar Shami
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ABSTRACT

To evaluate the effect of harvesting time and drying methods on seed quality of faba bean, a three factors experiment
was conducted based on completely randomized design with five replications at laboratory of seed science and
technology, Yasouj University, in 2014. Experimental factors were as; harvesting in three dates after sowing (DAS)
including 84 (first harvest), 96 (second harvest) and 108 (third harvest) DAS; three organ harvesting types (seed, pod
and bushes); and two drying methods; shade-dried (SHD) and sun-dried (SD). In addition, an extra harvest (fourth
harvest) was done 125 DAS according to the conventional harvest of local farmers. The results showed that in the
first harvest, the highest and lowest 100-seed weight, germination percentage, germination rate, soluble sugars
content, seedling vigor index were observed in the SHD bushes and SD seed treatments, respectively. A similar trend
was observed in the second harvest. In this stage quantity of measured characteristics was increased. In the third
harvest, these characteristics reached their maximum value and the SHD bushes treatment had significantly higher
values compared to other treatments in terms of most measured characteristics. However, in all three harvesting time,
electrolyte leakage and abnormal seedlings values showed different trend compared to other studied characteristics.
Generally, results confirmed the role of soluble sugars in desiccation tolerance process and germinability promotion
of faba bean seeds and therefore it can be suggested as biochemical index for evaluating seeds quality in this plant.

Keywords: Drying method, faba bean, seed maturation, seed quality, seed weight.
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1. International Seed Testing Association (ISTA)
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Table 1. Analysis of variance for the effect of harvesting time, organ harvesting type and drying methods on some
germination characteristics of broad bean seed

Mean Squares

S.0v df 100-seed Germination Abnormal Germination Electrolyte Seedling vigor

weight percentage seedlings rate leakage index
Harvesting time (T) 2 4530457 25524.4™ 69.80™ 96.67 270845 2807
Organ harvesting type (H) 2 1076.1" 6861.11" 103.4™ 26.52" 68741.5™ 0.135™
Drying methods (D) 1 828.5™ 14696.4™ 530.6™ 59.11" 111621.4" 0.780™
T*H 4 408.5™ 1921.1" 129.1" 407" 40243.2" 0.090™
D 2 431.3™ 2341.1" 479.9™ 6.25" 18819.3" 0.124™
H*D 2 55.85™ 31.11" 110.9™ 0.07™ 1080™ 0.006™
T*H*D 4 90.56™ 1290.2 14917 427" 12081 0.028"™
Error 72 6.37 72.36 32.28 0.338 581.8 0.006
C.V (%) - 2.52 12.36 37.05 15.44 17.86 19.96

oy ) 50 Jlasl mdaw [0 o gme M lo Soe BT 09 o3 5 4y e

ns,*,**: Non-significantly differences and significantly difference at 5 and 1% probability levels, respectively.
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Table 2. Analysis of variance for the effect of harvesting time, organ harvesting type and drying methods on some
biochemical characteristics of broad bean seeds

Mean Squares

S0V df Soluble sugar content Heat Shock Proteins content

Harvesting time (T) 2 46639.9” 165.3"
Organ harvesting type (H) 2 849™ 13.55™
Drying methods (D) 1 1927.3” 0.145"
T*H 4 47.60” 34.03"
T*D 2 14577 40.56"
H*D 2 244.9" 8.33™
T*H*D 4 96.56" 13.49"
Error 72 6.13 4.67

C.V (%) - 5.02 1.70

Aoy ) 50 Jleisl s )8 ls e BT lo cire B 390 o5 5 4y s g % NS
ns,*,**: Non-significantly differences and significantly difference at 5 and 1% probability levels, respectively.
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Table 3. Slicing analysis of variance for interaction of organ harvesting type and drying methods at each harvesting
time for some germination characteristics of broad bean seed

Mean Squares

Harvesting time df 100-seed Germination Abnormal Germination Electrolyte Seedling vigor
weight percentage seedlings rate leakage index
84 DAS 5 82237 5224 310.77 17.69™ 82654 0.08™
96 DAS 5 214.3" 3880™ 154.5™ 12.99™ 15626 0.252"
108 DAS 5 38.42" 97.32" 141.2" 0.952" 1360.3" 0.025™

Aoy ) 50 Jlossl mdan )5 ls ge BT lo sixe B 390 oS 5 4y s g % NS
ns,*,**: Non-significantly differences and significantly difference at 5 and 1% probability levels, respectively.
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Table 4. Slicing Analysis of variance for interaction of organ harvesting type and drying methods at each harvesting
time for some biochemical characteristics of broad bean seeds

Mean Squares

Harvesting time df Soluble sugar content Heat Shock Proteins content
84 DAS 5 284.7" 5.54™
96 DAS 5 626.5™ 45.87"
108 DAS 5 85.42" 11.60"

ns,*,**: Non-significantly differences and significantly difference at 5 and 1% probability levels, respectively.
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Figure 1. Changes in the seed moisture content and dry weight of faba bean seeds harvested at different times.
Vertical lines on the points indicate the standard error.

Table 5. Mean comparison interaction of organ harvesting type and drying methods at each harvesting time for some
germination and biochemical characteristics of faba bean.
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Bush Shade drying 7372% 89 4 5117 033  71.29°  45.89° 122.8°
Sun drying 55.70°  34° 10° 1.53°  0.07° 206.22° 34.65° 125.0°
84 DAS Pod Shade drying 46.68°  60° 78" 311° 014" 12580° 33.64° 121.72
Sun drying 45.49%  20° 10°  0.865° 0.01° 310.39° 25.87° 124.7%
Seed Shade drying 42340 19° 9a° 0.857° 0.01° 350.25°  31.50° 124.9*
Sun drying 38.26° 0° 0° 0¢ 0° 391.45°  16.62° 124.1°
e T4 S amoom am e men
un drying . . . . . .
96 DAS Pod Shade drying 100.4*  95® 50 506"  0.61° 69.90° 63.23°  132.9%
Sun drying 82.92°  68° 14° 3.41°  0.22° 107.50° 51.12° 125.4°
Seed Shade drying 96.05"  84° 7° 345"  022° 6227° 6041° 129.4°
Sun drying 83.34°  22¢ 16 0.896° 0.04° 208.24* 26.38° 125.2°
Bush Shade drying 132° 997 3P 6.14° 079 6039 7019  12541°
Sun drying 128.8*  94° 10®  560a° 0.73° 6587° 6282 126.5°
Shade drying 129.2* 967 50 572%  0.72® 65.29°  64.07° 125.1°
108 DAS Pod Sun drying 1247° 8  11® 512 061" 7254 6103  126.4°
Seed Shade drying 126.3°  96° 5° 5.49°  0.76® 31.25"  63.08" 127.5®
Sun drying 125.3° 95° 14° 491° 064" 78.80° 53.66° 130.5%
125 DAS Conventional harvest Conventional drying 127 89 9 5.01 0.48 101.63  459.05 126.7

5l 00 b (glo cme iglis cudlo s yley o 50 S i slad > b slagygie g ad bl Jlaxs| mhaw ;0 LS.Means g0l b (uSilee dunylio
Mean comparison were conducted by L.S.Means test at the level of 5% probability and columns with common letters are not significantly different at

any harvesting time.
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Table 6. Correlation coefficient between seed germination and biochemical characteristics of faba bean
Characteristic 1 3 4 5 6 7 8

100-seed weight (1) 1
Germination percentage (2) 0.817
Abnormal seedlings (3) -0.006™ 0.003"™ 1
Germination rate (4) 0.82” 0.97” 0.97” 1
Electrolyte leakage (5) -0.79” -0.917 -0.88" -0.07™ 1
Seedling vigor index (6) 0.89” 0.88~ 0.89™ -0.14"™ 0.89™ 1
Soluble sugars content (7) 0.88~ 0.94™ -0.21"™ 0.94™ -0.88™ 0.94™ 1
Heat Shock Proteins content (8) 0.84" 0.86" 0.22"™ 0.72” -0.75"™ 0717 0817 1
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** * ns: Significantly difference at 1 and 5% probability level, and Non-significantly difference, respectively.
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Figure 2. Change in the soluble sugars content of fresh and dried seeds of faba bean seeds during development.
Vertical lines on the points indicate the standard error.
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Figure 3. Change in the Heat Shock Proteins content of fresh and dried seeds faba bean seeds during development.
Vertical lines on the points indicate the standard error.
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