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Table 1- Some physicochemical properties of studied soil

sl Srg aowl gl R o o) Sal IS ey hed il
TEX EC PH SP SEND SILT clay TNV oC N P K
% Total (mg/kg)
clay silty 0.9 8.1 62 15 43 42 14.1 0.84 0.1 56 601.2

Ady lo S yme 015 5 (6l alises ol Cox a8 Lagl (phale)l Slao (i )ly 4528 @l - Jau
Table 2- Analysis of variance of experimental traits of red bean under different levels of
irrigation and application of growth stimulants

ol gl asLi olasi
e (. axyd . S ol
Ol b o gl asls P oo
sol3! i . . Leaf
S.0VvV df Plant helght First branch Lateral Proline. Num
height branch Num. '
Replication 1,55 2 1.92 0.0001 0.0001 0.002 0.0004
‘5)_1”” C’h'“ 2 1374.78** 17.34** 8.75** 247.403**  1166.65**
Irrigation(A)
Error oLeci! 4 1.96 0.002 0.00025 0.002 0.09
) ‘_gu_; J"_M 4 106.90** 1.83** 0.18** 7.893** 0.21m™
Growt stimuli(B)
b g # 6kl
GBS RS 8 5.08** 0.089** 0.022** 0.8** 0.18™
A*B o,
Error oLeci! 24 2.31 0.001 0.0004 0.003 0.08

#% % NS
¢ e

TN 510 a1 jlo gire o pme e S o35 4
ns*and ™*: non-signifcant and signifcant at 5% and 1 % probability levels, respectively.
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Table 2: Continued

4> 40 _ = s . T @ H
O i 2o ;‘{T Srpoj Spghe @Sl i ol glgme Siglen o Sles &l 5 Sles
S.0.v ‘Sdf) Leaf weight LAI RWC Biological yield  Grain yield
Replication 1,5 2 0.101 0.002 0.815 379.13 49.96
bl ol 2 140,96 7.00% 3402%* 120387945%*  877432%*
Irrigation(A)
Error oluuil 4 0.095 0.10 0.414 152.60 53.52
by sle S o
T 4 0.14" 0.23m 20.659** 2863997** 286816**
Growt stimuli(B)
A*B wd, gl Syme gyl 8 0.09" 0.19 8.989%* 33625.53**  14505,42%*
Error oleuisl 24 0.09 0.06 0.199 86.27 49.541

#% % NS
P

AR SR PO N PO T PO W
ms,*and ™*: non-signifcant and signifcant at 5% and 1 % probability levels, respectively.

Ay sle S e 0I5 5 (g el s psla o o8 Lugl cdolej] Blio (Sils dinlie ¥ Jeu
Table 3- Comparison of mean experimental traits of red beans under different levels of irrigation
and application of growth stimulants

&yl zskuw Irrigation levels aby s Syxe  Growth stimulant
Hlows . . . Sumlgia | A Ko ) -
Treatment 39) A 39N SITAM Sl Ao st A ——
8 days 11 days 14 days Humic AArrgligo Rotting ng‘gg/[)“m Control
asid stimulant
S 2 Slaad 43.41a 39.37b 26.52¢ 39.16 a 38.76 a 37.62a 34.24a 32.39a
Leaf No.
SR 039 12.3a 9.13b 59c¢ 9.24a 9a 8.98 a 8.96 a 8.92a
Leaf weight
Sx cﬁl‘-’”u’ 44a 3.98a 3.06b 4.06 a 3.92a 3.84a 3.68a 3.57a

D555 0 bl e gl aus o iy Jleisl mhaes [0 8510 g03] elsl p ailine g > 6lls sla . Sile 5w y2 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on
Duncan test.
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Figure 1- Interaction of irrigatiom levels and growth stimulate on plant height
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Figure 2- Interaction of irrigatiom levels and growth stimulate on height of the first lateral

branch
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Figure 3- Interaction of irrigatiom levels and growth stimulate on number of lateral branches
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Figure 4- Interaction of irrigatiom levels and growth stimulate on ptolin content
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Figure 5- Interaction of irrigatiom levels and growth stimulate on leaf relative water

content
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Abstract

Implementing deficit irrigation techniques to improve irrigation water productivity
Is considered a scientific solution. This split-plot experiment using the randomized
complete block design with three replications was conducted in a field in Pir Musa
village of Khoi County in 2022 to study the effects of growth stimulants on vegetative
growth and yield of red bean (Phaseolus vulgaris L.) under normal and deficit
irrigation. The main plots included irrigation at 8-, 11- and 14-day intervals and the
subplots application of growth stimulants at five levels (humic acid, amino acid as foliar
spray, rooting stimulant, 30% liquid potassium fertilizer, and the control with no growth
stimulants). The results showed that irrigation levels had significant effects on red bean
vegetative characteristics, seed yield, and protein yield. In addition, application of
growth stimulants significantly influenced plant height, number of lateral branches per
plant and the height of the first lateral branch, and biological yield and seed yield. The
interaction effects of irrigation level and application of growth stimulants on the height
of the first branch, biological yield and seed yield were significant at the 1% level. The
highest seed yield (3076.1 and 2982.8 kg.ha) were achieved at 8-day interval irrigation
and humic acid and amino acid application, respectively, and the lowest (1220.9 kg.ha*
on average) at 14-day irrigation interval and no growth stimulant application. The
results suggested that humic acid application improved the vegetative components of
red bean under normal irrigation and moderated the effects of deficit irrigation on red
bean under deficit irrigation and thus was effective in increasing its quantitative and
qualitative yield.
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