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Background and objectives: Beans are one of the most important
legumes in many developing countries as one of the sources of human
protein. Drought stress is also one of the factors limiting the growth
and production of plants in arid and semi-arid regions, which has
reduced the yield of plants, especially legumes. The use of
antitranspirants is an effective tool in regulating transpiration with the
aim of preserving water in the plant. The aim of the present study was
to compare the effects of antitranspirants in the condition of irrigation
cut off on seed yield and some physiological characteristics of Kosha
cultivar of pinto beans.

Materials and methods: The study was carried out in the form of split
plots based on a randomized complete block design with three
replications in the two crop years of 2019 and 2020 in agricultural
lands located in Khoi city. Experimental treatments include irrigation at
two levels; Normal irrigation (irrigation according to local custom) and
irrigation cut off at the stage of filling the seeds in the main plots and
spraying antitranspirants on eight levels in the sub plots included:
salicylic acid (0.5%), phenyl mercuric acetate (100 uM), gibberellic
acid (150 uM), cytovit (2%), chitosan (0.5%), castor oil (6%), gum
arabic (0.5%) and distilled water (control). The traits measured in the
experiment included plant height, number of pods per plant, number of
seeds per pod, hundred seed weight, seed yield, biological yield, seed
protein percentage, relative water content and proline content.

Results: The results showed that the cut off irrigation had a significant
effect on the number of pods per plant, hundred seed weight, seed
yield, biological yield, protein percentage, relative water content and
proline content of bean leaves. Antitranspirants also had a significant
effect on all traits except for the number of seeds in pods. The
interaction effect of irrigation withholding and antitranspirants was
significant in the number of seeds in the pod and the percentage of seed
protein. The triple interaction of year, irrigation cut off and
antitranspirants on the number of pods per plant and hundred seed
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weight was significant. In the condition of irrigation cut off,
antitranspirants increased the seed yield and the highest seed yield was
obtained in the salicylic acid treatment, which increased by 41.1%
compared to the control treatment.

Conclusion: It seems that by applying a stage of irrigation restriction
and consumption of antitranspirants in the areas that faced with the
problem of water deficit at the end of the growing season, by
improving some morpho-physiological characteristics such as reducing
the amount of proline and increasing the relative moisture content of
leaves and biological function, it is possible to effectively decreased the
slope of yield reduction of pinto beans under drought stress conditions.
Therefore, in areas with water deficit, especially due to the
simultaneous limitation of water resources and water consumption peak
in other agricultural products, which causes psychological pressure on
farmers to deal with the problem of water deficit, using antitranspirants
as an efficient tool and removing a irrigation phase at the end of the
growing season can partially compensated for the reduction of damage
caused by water deficit.

Cite this article: Eiraji, R., Rezaduost, S., Jalili, F., Roshdi, M., Khalili Mahalleh, J. 2023. Effect of
irrigation cut off and antitranspirants on yield and some physiological characteristics of pinto
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Table 1- Meteorological statistics in the first half of 2019 and 2020 according to the report of Khoy meteorological

station
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Table 2- Physical and Chemical properties of test soil
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Table 3- Combined analysis of variance (Mean squares) for some of the studied traits in pinto beans

(Mean of squares) Sl 5 Sle
PR e slaws PHERNR P
SOV oy @t"’ gﬁﬂﬂ &y CUJJ\ Sy s TN Ll Lo O PHEN i. A
i Height Pod Seed 100 Seeds Seed yield
plant number number weigh
per plant per pod
Year (Y) Ju 1 3.010m 8.167" 9.250*" 93.813m 597872.667"
YearxReplication Jlx IS 4 143.083 0.494 0.216 24.096 717927.323
Irrigation ) sl 1 11.344ns 34.560* 0.167 205.628* 22799402.667*
Irrigation x Year Sl xdle 1 58.504™  7.820™  0.007  14.805™  2924620.167°
Error a ol glax 4 24.000 3.733 0.125 14.414 105067.323
Foliar spray (Fs) 3L s 7 156.296** 4.093** 0.049ms 25.956** 1303174.048**
FsxY ibd s x Jl 7 61.6531s 0.395m 0.217* 15.354* 321972.190**
Fsxl sl x 7 86.891m 2287 0.204 6.422ms 191443.762m
Lédjbux& L:.JXJLA N .
FsxIxY J 7 64.808" 2.460° 0.166" 17.007¢ 99844.738
5““
Error b oA sl 56 43.649 1.090 0.093 5.884 107962.073
e )
C.V% - 6.91 9.24 6.84 8.54 10.35
(hs,3)

% % ns

Aoy S5 gy ok 02 I me 5 la e pe 5 FE S H

s, * and ** are not significant and significant at five and one percent levels, respectively
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Year (Y) Jl 1 26998209.375m 31.054* 10.868m 0.193ns
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M)J\&ij@C}hﬂ)i}.iﬁj).lwtu\.@g:,?‘;_}sﬁ.g**_s*,ns

s, * and ** are not significant and significant at five and one percent levels, respectively

o g 53 s 205m Slho Sy ST sl e ool S ST o Kils £ s
Table 4- The average main effects of the experimental treatments on some studied traits in pinto beans

bl Slas Rl SUe s wls sl < Jjﬁf
(e 5L O 55 p S 5LS)
Experimental traits Plarzt height Seed number per Seed yi_el .
cm) pod kg.ha')
year JL.
JLY1=2019 95.8 42° 3096
Jle Y2=2020 95.4 48 3254
Irrigation ¢ L.
Normal irrigation J ;5 s L 95.9 4.5 36622
Irrigation cut off L.l <3 95.3 4.4 2688P
Antiperspirants G, .o sl
Salicylic acid Sl 91.9¢ 4.4 34172
Phenyl mercuric acetate il )58 o o 95.5be 4.6 33774
Gibberellic acid ! I o 94 1be 4.4 31290
Cytoviet oy s 98.1% 4.5 3361%
Chitosan ol; &5 08.3% 4.5 3312
Castor 0il S 5 25, 94, 5b¢ 4.5 3273
Arabic gum ¢ sos 101.72 4.4 3127°
Distilled water (control) (1als) s o 90.7¢ 4.4 2405°

A st s LSD GpasT el cJole a3 5 055 o 3wl by b sla S
Means with similar letters in each column and each factor are not significantly different based on LSD test.
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Fd 3 S <l e Sl giome e
el i o (4s3) 05 2 e S
omlesl OLSs 3 0 S 5kS) . (4o 3)
¢ Seed protein (€505 5 0
Experimental traits Biological yield (%) RWC e
(kg.ha ') (%) Proline
(Mg.g'FW)
year JL.
JLY1=2019 7663 21.6° 88.3 30.4
JL Y2 =2020 8724 22.8¢ 37.4 30.3
Irrigation L1
Normal irrigation Jb ;5 Ll 89272 21.2° 90.3* 22.5b
Irrigation cut off (5 L1 olas 7460° 23.20 85.3" 38.12
Antitranspirants G, 15 sl
Salicylic acid <l 8302: 22.1° 87.6 30.1°
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Castor 0il < 5 55, 8337:b 22.0b 88.6 29.9°
Arabic gum e jews 7919° 22.2° 88.5% 29.8°
Distilled water (control) (1als) s o 6945¢ 23.32 83.8° 31.72

I (ol e sl LSD 0 pa5T el cole a3 5 0t a5 il G L sl
Means with similar letters in each column and each factor are not significantly different based on LSD test.
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Table 5- Means Comparison of three-way interaction of irrigation regime, antitranspirants and year on some traits in

pinto beans

Ju okl s G5 5l g G g s Sl sl (¢,5) &5 4 035
(Year) Irrigation regime Antiperspirant Seed number per pod 100 Seeds weigh (gr)
Mi 13.102 29.97 d¢
M 12.50 & 34,77 °
M3 11.70 &¢ 34.03 ¢
db s ol Ma 11.77 ¢ 31.03 *¢
Normal irrigation Ms 11.10 > 34.17%®
Ms 12.77%® 31.33 24
M7 12.10 *¢ 30.20 ¢
Y1-2019 Ms 10.07 &* 24.57 km
Jsl Jl Mi 10.97 ¢ 29.47 ¢h
M 10.07 gk 28.87 4
- M3 9.93 bk 26.77
el Ma 10.67 &% 28.03 ¢
Irrigation cut of 1\/[5 11.37 b-h 25.33 i-m
Ms 9.60 "k 29.73 ¢h
My 9.273 28.70 &
Mg 9.07k 23.47 m
Mi 11.70 &¢ 27.10 ¢
M 11.03 ©f 28.80 4
M3 12.63 & 25.83 him
L ol Ma 12.20 =4 28.10 4k
Normal irrigation Ms 12.07 =< 28.80 %
Ms 11.60 @0 29.90 b¢
My 12.50 & 30.60 bf
Y2=-2020 Ms 11.47 = 28.83 ¢
ess b Mi 11.93 & 26.57 _g"
M 12.53 & 24.93 im
© M3 10.47 ¢k 25.80 hm
ol & Ma 11.83 26.97
Irrigation cut of M 12.07 &¢ 2903 d-i
Ms 11.67 &¢ 28.57 4
My 10.13 £k 25.23 im
Mg 9.53 ik 23.53 Im

<1 :Ms (oo foe M7 S S 255 M6 01558 Ms ey s s Ml S M el S8 e b M2 (Sl M

(Aald) laie

M:: Salicylic acid, M2: Fhenyl mercuric acetate, M3: Gibberellic acid, Ma: Cytovite, Ms: Chitosan, Me: Castor oil,

M7: Gum arabic, Ms: Distilled water (Control).

I 5l e sl LSD 055l el cole a5 5 05t a5 e G L sl
Means with similar letters in each column and each factor are not significantly different based on LSD test.
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Figure 1- Interaction effects of irrigation regime and antitranspirants on seed count in pinto bean pods
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Table 6- Comparison of average number of seeds per pod, 100-seed weight and grain yield under the influence of
foliar application of antitranspirants tested and year on pinto beans

gL ERE IR W P Gl s wls sl ((Jf)«.}i:,\.ao)‘j ()l;;in)arjf)lci)dazjﬂ&;
(Year) Antitranspirants Seed number per 100 Seeds weigh Seed yield
materials pod (gr) (kg.ha!)
M, 3.97° 29.72 »¢ 3511°
M2 4.05f 31.82¢ 3479 @
M3 4.25¢f 30.40 ® 3198 ad
Y1=2019 My 4.43 ¢ 29.53 +4 3353 ¢
Jsl Jle Ms 4.28¢F 29.75 & 3121 b4
Ms 4.10 ¢ 30.53 ® 3141 *d
M7 4.20 ¢ 29.45 ad 2853 de
Ms 4.02f 24.02F 2114
M, 4,77 ¢ 26.83 ¢ 3324 &¢
M2 5.072 26.87 9 3275 ¢
M3 4,634 25.82 ¢f 3061 ¢°
¥2-2020 M 4,65 27.53 v 3368 =
ps> Jl Ms 4,73 &¢ 29.02 ad 3503 @
Ms 4,832 29.33 ad 3404 &¢
M7 4.68b° 27.92 b-e 3401 #¢
Ms 4.87%® 26.18 2696 ©

ol Mg (e foe M7 S S 855 M 03 S M ey s st Mt (S sl M el G55 50 18 TM o Sledlend (M

(aald) laie

Mi: Salicylic acid, M2: Phenyl mercuric acetate, Ms: Gibberellic acid, Ma: Cytovite, Ms: Chitosan, Me:
Castor oil, M7: Gum arabic, Ms: Distilled water (control).

I ol e sl LSD 0 g3 il cole a3 5 0t a5 il G L sl
Means with similar letters in each column and each factor are not significantly different based on LSD test.
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Figure 2 - Interaction effects of irrigation regime and antitranspirants on the percentage of pinto bean protein
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