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Table 2. Analyses of variance for the effect of irrigation hult and humic acid foliar application on yield and yield
components on red bean
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Table 3. Mean comparisons for the effect of irrigation hult and humic acid foliar application on yield and yield
components in red bean
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Table 4. Analyses of variance for the effect irrigation hult and humic acid foliar application on plant characteristics
and quality in red bean

(MS) ©lay yo (5ileo

g . 4?)‘3 . . - =
P el golsT el dls ogh) slgzme ity yal &ls 59, olas &ls g p
S.0o.Vv. Df a b a+b S g o Iron of Zinc of S S sl Protein of
Chl.a Chl.b Chl. a+b R.W.C. seed seed EC Seed
5 fﬂbt ) 2 0.49% 0.01ns 0.61ns 66.13ns 0.34ns 3.51ns 520.99ns 7.29%*
eplication
| ‘f)L;‘;' é";: " 0.64* 3.67%* 7.20%* 161.49* 2451%*  166.64** 64212.14 16.50%*
rrigation nu
j_" “EU” 4 0.04 0.12 0.29 58.14 1.12 6.34 1081.66 0.02
ain error
lf”"’““;‘”('j 2 0.11**  1.70%* 7.41%* 36.944ns 206.25%*  123.81** 52178.66** 148.39**
umic AcCI
Al LS)L:-.'T C‘Iﬂs
Soogen 4 2.66% 1.75%* 3.15%* 36.27ns 43.92%*  157.15%* 60907.62%* 22.14%*
Irrigation hult
xHumic Acid
g‘ﬁ g”” 12 0.16 0.15 0.36 36.21 25.96 16.13 477.98 0.02
u rror
(“"”z ;"“(‘;) e 148 2185 13.45 1111 5.36 3.44 5.8 2.45
V. (1]

N O T L T e e e

", »and = not significant and significant at 5 and 1% levels of probability, respectively

.(.(Sadeghipour & Aghaiee, 2012l sass 5 5,155
S S slaSThy n (i 5 Sl ) p e
asily kg duo 0 (il iol38l L s canl ools L b g
oSG o ow ) ple (POUrmoOUsAVi, 2006) ol o ial3d!
Ol 08 (slmo g0 alawlgay ails yod 5 0,90 ,ad> 2 o)l
PR ol:55 % L(bubd..iby; G)Luo),.}.b 0,99 g );objf
L Jds (ot )5 oo (e (53lo e 2 (5008 ]
g salS asls Oljaeg S do s ( Sas s ol il
St S (b 5o 3o Bley) slace 0 (egn weye
9 L)"‘bs)—’ RWS L}“"‘)J‘ u.cl.: L;i..‘o aS Sl 00y L)’")‘)f
(Mohamadi et al., o Loy asls a5 @law 5,

2010)

TH RN RN OO
s s o s 813 5 oy 258 ks
A als ool Glgime ol blite S| uizan § Saogen
o=l LSl anlie s (F Jguz) cudls (5)lo gixe
5O CaonBYANY) asls oyl e o iias ols olis o
Aol Cewods BAlS Al ye 50 g 5Lol adad Lo 48 (gukeo
ad> e 55 g )lnl b g aals jlas ;o adls ool ol

\FY

alo g ol e

Ol S e 290 Dlas by a5 s Gelul
ez 5 Soeger Sl Fl g skl alad Jles 1 e,
=l (F Jguz) ol o ce ails (i3 LasQT Pblie il
Ot 010 i s (5285 i sl o eSils Aylie
2 6olel adad Las 10 (0o oV ¥/ Y) &ils (yutig p duo o
2 okl ad e 4 bgye ol (0S5 (aulS al> 1o
Ao ol e 09 (YV/VA) 20D al>
po D5 3 (g S yd (G yiien S5 (LS b Sile
g 30 Gl e yieS g (0o, 0TV )) Segud el 80
2l 50 0 J59m) 09 Sogue sl LS o VD 5,8
s g siie (Kot 430 ()39 5 (g0 G (s
Ol 5o 4 awy e Hlaia (P Jgaz) ol oo (1=-0.81%%)
SeaS Lngl adls (35 Gl 4 el S gad (o) 2
039 ORIl (AU e Ol SRl ST Cenlon S
Al oo aails

Lazg) ace 50 3o ol (i w0 0L sy 2 b
Lingin g S 5 i a3 5 el sl 4 2
= 4l G 4 o glio polal> cel ass )0 5 00
Loyl e imlidl ede (Thalooth et al., 2006) s,

Lol pd cnl jo sz GlagnSyp i 1 o) s lalyd o



\WAP pg0 Ao Yo, lols Aol /U‘ﬁ.‘ Qle? ‘Slb‘fub’}g /... é.hs Sl )y fd‘)m ) ul...m..\s

S p (Jebw Cadg sl (S Sl colus
g 2SI (S S ol e el 4 s
slo glss (aa s ol al> e o Logd S glacily Jsla
ol ol Bl 1 (rizman 5 Sagen sl (ke oo
sl Sl aglin (F Jouz) cudils o g 030 cao
S 2SI (S S Calas (e 3V Sl plis cie ()
039 (BIBNE al> s 0 (gLl el Djs0 y0 Sy sl
ol ahd Llie i1 o Siloe anglio gl (O Jgoz) can
VO B ras g)less oS 5 ol lis Saged dpl B pae
ad> o 50 gkl ghad Ll 50 Soged el S o 2]
) ok ey xSl (S0 i8I calao Gliee (i (2addle
Ss, » a5 Borji et al, (2007) asdllas ;o (0 Jgoz) cuils
Colded [ W38 pasuine o ploxl ja 3 g drhulug) o)) -
ot Sy glac 8l 0 Ol Gl Copu 5 (S S
oy 9 ok Jolaite a3 010 S92y (55 e 5 e
dslw slas s)laly Yo 5l auld Segen sl S e
b ool Seogad 0,5 sl Lo jo iolesl pl o Sy sl

] 09gs )-A.Mo.»—' )Jbl.a.a

Sy g lS olime

Lo o g Jslse 5l (S QLS 5o Jeds 5 ol
L .diyang & Hang, 2001) cul s jyuwgid cd b
Olydl L Ssh ga Jdg ks colale ¢ s ol il
3o aS Cwl ool ul—MA-’ tj_vlf oL:f SS9y Lbk.?w))" "\"L’LSA
L s cialidl b )l5 il (Sis odle s Ll
sl e S Jd5)lS ol (S (A5 S Gl
ol ly an o0 ls wlal , (Kafi & Rostami, 2007)
Sl 5 8 sl b iz S eizman 5 (sl e o
At 5 A Jdg)lS ol VL 35 ekt (Sl
(& J5\.\_‘>) Cmnl 09g— LSQ.\_lf 4_1.>).4)») Lg)L».J c.'aS )Lo.».:
30 e s By Dyao )0 40 Seogud Sl Sl imen
08 e (i &S89l Glie (BN Ceely LS

S o Caghy Slgioro

s e S O (o lymime IS 5 ooy
Sl Sl )3 clie a2 ls (lyieds g Conl ol Sty
Cl L ol ogeS DS o B laiae (Sis 4y Caglae
Gl aie) S o iy 5 (oo Ssb (slgme
Ghobadi, ) o;Luw o o2, 381, S mhaw o>y j0 ywgid
(2010

YA

B as) eSimly 09 5 09,5 S po 90 a5 auddle
35 2 aslllae L wiz pa (0 J592) 390 22l jlon s S
Sl S Dl a8l L aS cal eal ()55 & j8 oLS
Martins et al., ) asb o (ial33l g, 9 s (2] Cd>
2 ool gz Gliedn bz GlalS &l Js (2003
3O Oeizeed il Oglaie Wiy o il lalS slaasls
2 A e Bras jled )0 Seeged sl ooles Sl )
e 50 5 (Ogkoe 50 CwndYYNY) a3, 0 YL o LS
) OS50 Seged Sl LS 0 5 VD S pan
Lo )2l gl 2,5 515 (Osekon 55 CaonBYYIOV)
3 1 OLalS 5o,IS Wil oo Sogen asl 0 )15 0o (lis
FB el ool wlgoo Seaged sl &1 aidy S0
SLaSLs 0 (pgadan oauy (nl 45 WS IS Lix
Voone a5 505 bl 251 slaSls asle Sal 5 LIS
Rahietal., ) ceul o35 b6 4SS i ool a8 l>o

(2011

&ls 59 olime

Sl 5 yll aad e ol plts Laosls a2
AU s 55 olin 2 ol blite S| uizan § Saogen
et il duwslie ol (F Jgao) clils g)ls cxe
15 (ol 15 CarudFAIPY) ails 59, o oyt 0,5
So gyl ol g 0g (aalS al> e o (gLl ahad jles
poe Jled 3 (pigred WBld 18 ke (a8 L 5 09 S
s Blg) sladls ;5 (55, raie lie Seaged Sl SByas
e 53 9 (Gg—kee 50 o BTVIBY) Jlade o i 5o
S5 8 Slae (n eSS o VD B
O Jguz)

$3, — Abvali Parizi (2014) Lwg a5 il
pladl Sis 59 yiSTas aS sl ool flias oals ploil )3
Sl B pae pae 5 (59, Syl oolitul Jles ;5 (g0
S 55y o s AYIN (2012) saiss ol g Sagad
slaphal )5 55, Gsm St el (Sas s ols (Lis
osalive IS (59, » (oS 0 (eizmes 3gd o olS (2o
ab oSy (g9, odale gl dl el SIS i aS al
969y Ol O «3—izs ol yo (Nasri et al., 2008)
S e e (Siod gy ;0 B Slawy g wils o Slas
Olo Rl Slilos any any oo Slaia (P Jga) wd oo
b oo Rl dils ;5 (Gding ) polie @ead (e alls sl



IWAF 090 doud Y5 ko chalr /ol 91 Qg SBGRG R /... akad 1 cuwy o 1)K 3 (gl o3

308leg) Sy (AL Sluogas 1 Saogd ol (il Jolo 9 5okl @il F1 aSileo dulio -8 Jogur
Table 5. Mean comparisons for the effect of hult irrigation and humic acid foliar application on plant characteristics
and quality in red bean
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S alose > O o8
Irrigation hult at flowering 297 a 253 a 549a 52.05a 29.37a 38.67 a 34259 b
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Mean with similar letters are not significantly different at the 0.05 probability level according to Duncan test.
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Table 6. Simple correlation coefficient between measured traits

Wl

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Traits
1-Biomass yield 1
2-Seed yield 0.46 1
3-Harvest index -0.26  0.68* 1
4-100 Seed weight 0.35 0.55 0.37 1

5-No. Seed perpod  0.26 0.68*  0.48 0.69* 1
6-No. Pod per plant  0.34 0.07 0.04 -0.01 -0.31 1

7-Chlorophyll a -0.027  -0.15 0.04 0.27 0.25 0.38 1
8- Chlorophyll b -0.59 -042  0.22 -0.09 -0.25 043 0.66* 1

9- Chlorophyll a+b ~ -0.39 -0.34  0.16 0.06 -0.05 045  0.87** 0.94** 1

10-RWC -0.39 -0.39  0.07 -0.13 -025 0.28 0.35 0.71*  0.62 1
11-Porotein -0.27 -0.31  -0.27 -0.81** -0.26 -0.36 -0.34 -0.2 -0.28 0.24 1
12-1Iron -0.75*  -022 031 -0.07 029 -041 0.33 0.5 0.47 027 0.28 1
13-Zinc -0.49  -0.61* -0.46 -0.41 -0.14  -0.6* -022  -0.006 -0.01 -0.15 057 054 1
14-EC -0.27 -029 -0.26  -0.64* -0.14 -0.61* -0.36 -0.3 -036 0.049 071 019 049 1

Adl ge 2o )0 S g i Jliol maw (o (6518 e saims L G ey e g %

*and ** show significant differences at 0.05 and 0.01 probability level respectively.
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Introduction

Rapid population growth in developing countries have resulted to adverse effect such as food shortages
and malnutrition. Lack of protein in the diet is accounted for the largest portion. Pulses with high amounts of
protein are the second largest source of food after cereals. Among pulses, beans as a supplier of plant
proteins in many countries, particularly developing countries has high consumption. Area under cultivation
of bean is 240000 hectares with an average yield of 1500 kg per hectare in Iran. In arid and semi-arid area
due to excessive exploitation of water resources, the water shortage is constantly evolving and according to
the climatic conditions that are considered hot and dry, and sensitivity of bean to drought further research in
this field is clear. Humic acid is extracted from different sources, such as humus and, soil and using chelating
essential elements improve and increase fertility and productivity of soil, especially in conditions of stress.
As we mentioned before, purpose of this study was evaluating effect of water stress and use of humic acid on
agronomic, physiological and quality traits.

Materials & Methods

This experiment was performed at agricultural Research Station in Arak, Iran in 2014. The experiment
was performed in split plot arangment based on randomized complete block design with three replications.
The main factor was irrigation hold at 3 levels: complete irrigation (control), irrigation hold at flowering
stage and irrigation hold at pod stage and sub factor was humic acid foliar application in three levels of non
humic acid application (control), 1.5 and 3 liters per hectare humic acid 12% at pre flower satage and pod
stges applications. In this study the red bean seed was from Dsigss cultivar. In this study, biological yield,
grain yield, number of seeds per pod, number of pods per plant, harvest index, seed weight, chlorophyll a, b
and atb content, RWC, iron, zinc and protein contents in grains and also, leaf electrolyte electrical
conductivity were measured. Analysis of data was done with SAS software and comparisons of means were
performed with Duncans multiple range test at 0.05 statistically significant level.

Results & Discussion

Mean comparison of irrigation treatment indicated that the highest seed yield was in complete irrigation
and hold irrigation at pod stage and lowest rate was for hold irrigation at flowering stage. In this experiment,
use of humic acid in normal conditions and in conditions of hold irrigation at flowering and pod stage could
be increase the yield. The highest harvest index was in complete irrigation and hold irrigation at pod stage.
The results showed that the highest 100 seed weight was from control and hold irrigation at pod stage
treatment and the least weight was from hold irrigation at flowering stage which shows the sensitive stage for
bean is cut-irrigation at flowering stage and maybe the need for water is low in pod stage. Among yield
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components, seeds per pod had significant correlation with yield. The highest number of pods per plant
during irrigation hold was at flowering stage and control treatment and irrigation hold at pod stage had the
lowest rate of pods per plant. Most of seed protein obtained from hold irrigation at flowering stage and the
lowest amount of it was in hold irrigation at pod stage. The effect of hold irrigation and the effect of humic
acid opplication was as well as the interaction bouth. There were significant differences on levels of iron and
zinc in seeds. The highest amount of chlorophyll a, b and a+b were in hold irrigation at flowering stage. The
effect of 3.5 liter per hectare foliar application of humic acid could be increase total chlorophyll. Hold
Irrigation treatment also had a significant effect on the leaf relative water content in pod stage.

Conclusion

The results showed that the irrigation hold had significant effect on all studied traits. Generally, the
highest and lowest yield was related to complete irrigation treatment but in some cases the hold irrigation at
flowering stage was the same result. The effect of hold irrigation at pod stage was the same as complete
irrigation treatment which this point can be used in saving water. Also, Spraying with different amounts of
humic acid showed that the humic acid improved the agronomic characteristics and quality of the beans in
range of 1.5 litter per ha. Therefore, Using of humic acid may improve agronomic, qualitative and
physiological characteristics of red bean.
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