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Table 1- Properties of the experimental soil and water
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texture ] 2 conductivity Organic Total nitrogen Phosphorus (P)
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Silty Loam :
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Table 2- Properties of the experimental water
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Figure 1- Mean comparison of interaction effect of different levels of irrigation and yeast extract on the content of
chlorophyll a in.cowpea leaves (a); Mean comparison of interaction effect of 24-epibrassinolid and yeast extract on
the content of chlorophyll a in cowpea leaves (b).
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Table 3- Variance analysis of studied traits in cowpea under the different levels of irrigation, 24-epibrassinoslid and yeast extract

S.0.V df Chl a Chl b Chl Proline  Flavonoi = Malondialdeh SOD APX CAT The number The 100 seed  Seed yield
total d yde of seed per number weight
pod ofpod per
plant
Replication 2 2.66 0.11 1.68 0.09 5.05 0.36 0.000003  0.0000  0.000007 2.81 1.45 7.14 7562.21
3
Irrigation 2 11022*  36.56** 272.06* 17.04*  982.72%* 131.89%** 0.001**  0.005* ~ 0.0007** 2.64 8.68%* 1.98 561734.52
stress (A) * * * * ok
brassinosteroid 2 59.55%%  15.33**  134.03* 17.86* 117.05%* 27.03** 0.0007**  0.008*  0.0007** 0.33 0.15 3.10 48694.10*
(B) * * *
yeast extract (C) 1 22.68%¥*  12.62*%*  69.15%%  4.32%%  174.24*%* 27.40%* 0.0005**  0.002* ' 0.0009** 2.19 0.08 0.36 530411.34
* kk
A*B 4 0.44 0.12 0.62 0.95%* 5.44%% 1.87%* 0.00002*  0.002* 0.00001%* 0.19 10.49** 1.18 12153.81
* * *
A*C 2 2.07* 1.81%*  6.63** 0.22 14.68** 2.00%* 0.00001*  0.0004 0.00002* 0.04 0.73 0.82 4950.55
kk *
B*C 2 T7.18%* 1.14*%  13.43%* 0.25 4.24%* 0:24 0.00002*  0.004*  0.00008* 0.13 0.48 0.80 18750.11
% * *
A*B*C 4 0.07 0.23 0.32 0.05 1.85 0.65 0.000009  0.002*  0.000007 1.11 4.15%* 1.92 9912.52
* *
error 34 0.54 0.21 0.80 0.11 0.95 0.37 0.000003  0.0000 0.000002 1.27 0.35 1.71 14568.17
06
C.V (%) - 7.13 9.53 5.88 9.13 4.85 7.74 4.23 3.26 4.42 13.28 7.16 10.11 11.21

o> S5 g doyd gy gdaw )D (61 re S Sy g %
* and **, significance at the level of five and one percent, respectively.
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Figure 2- Mean comparison of interaction effect of different levels of irrigation and yeast extract on the content of
chlorophyll b in cowpea leaves (a), Mean comparison of interaction effect of 24-epibrassinolid and yeast extract on
the content of chlorophyll b in cowpea leaves (b).
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Figure 3= Mean comparison of interaction effect of different levels of irrigation and yeast extract on the content of
total chlorophyllin cowpea leaves (a), Mean comparison of interaction effect of 24-epibrassinolid and yeast extract
on the content of total chlorophyll in cowpea leaves (b).
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Figure 4- Mean comparison of yeast extract on the content of proline in cowpea leaves (a), Mean comparison of
interaction effect of different levels of irrigation and 24-epibrassinolid on the content of proline in cowpea leaves (b).
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extract on the content of flavonoid in cowpea leaves (b) and Mean comparison of interaction effect of 24-
epibrassinolid and yeast extract on the content of flavonoid in cowpea leaves (c).
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Figure 6- Mean comparison of interaction effect of different levels of irrigation and 24-epibrassinolid on the content
of malondialdehydein cowpea leaves (a), Mean comparison of interaction effect of different levels of irrigation and
yeast extract on the content of malondialdehyde in cowpea leaves (b).
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Figure 7- Mean comparison of interaction effect of different levels of irrigation and 24-epibrassinolid on the SOD
activity in cowpea leaves (a), mean comparison of interaction effect of different levels of irrigation and yeast extract
on the SOD activity in cowpea leaves (b) and mean comparison of interaction effect of 24 epi-brassinolid and yeast
extract on the SOD activity in cowpea leaves (c).

iS5y b 95wl 1 5T e
5 ailrgd GlaiaSean (oled 5 yose ojlas sl n g VY (o )lnl Sl zolaw il S ols las Ghagsy Gl s
o w50 50 (F Jgaz) Wiog o gine ol SbygSsl w3l cllad s ys S Jloixladan (o o)l (m ailran
3575 Josine DS )T 055 pas 5 w3l (ol Clldipliee » sl p YT 5 jommolas (lojen 555 o s k]
sanlie yoste olac 0,5 VY gadoinlp oFVF Voog Ko Ve Jlais ;059,17 (55kal 55858 il cdlad lie it ol
455 Bi 50 (6ol (S SlaeSTy SlysSsl w0 (S8) sy Sy sl (bS50 G e Gl Glies e 5 05
Jlisar g axily (3 o w55 (39,008 ST e 285 S GEIRI LS s on ol ol 40l (359,00 9T JLed
(Fariduddin et al., 2011) 0.5 alss <Ky 26 ¢ 5eaSh b G55 0o e G2l Czr hmnnSTys Sl jsSasl o 3T codled ]
Yeast extract (g/L)

0.20 mo 012
0.18 2
0.16

0.14 b

0.12 - c
0.10 d d
. e e e e

0.08

f f
. ; gh gh hi 8
0.06 | |
0.04
0.02 I
0 5 10 0 5

APX (U/mg pro min)

0.00

8 12 16

Irrigation condition (day), Brassinolid (uM)

Lo oSy 1o jlansTyy b jyeSl w35 cudled s paso olas 5 gl p SFYF ¢ g LT Calisie zolaw &5 a1 (1 Silie duslie —A S0

Figure 8- Mean comparison of triple effect of different levels of irrigation, 24-epibrassinolid and yeast extract on the
APX activity in cowpea leaves



YU a9 3T cadlzd
Y lol aglae zobw ol Gl il 56 cou YLK ol cdld a5 amo o ylis osls uil )y 455 Jgan =L
roes oylac 5 kel Dglite polan gl GHYE 5 )Ll Sglite polan dilrge laiiS e esee ojlac gl
g 5o 5 bjlesd aslran iSeap izes O o we )y S Lokl mhan (3 pese ojlac g syl oYY
a5 391 ol Sle VB (35T Cllad b jlans ailos SIS gy (Y 902) 392 38 3T o ol 2 oy ey Jlei>|
V7 65kl 599 50 5 adginl p SRV Vo5 ,S Ve g posa ojlac 0,5 VY lojen jlas jo VLIS o 351 odlad ()l 5ae o s
b odalive ddginl p GHYY g jese o)lac 505 pas g 59, A silal H90 50 Bl Sl Gliee o eS ol saaline 5,
(A JS8) o VB o 5T cudlad il corge (o lol slo,go pled 1o adgicwl p oY F 5 paste olac 5l solatul
Ceaglie Ghalil crge addginl 5 yasto ojlas 0,15 Jlis 4 Geizes 5 ad lleS Ll s o YU @l colled Ll
el Lugl 5o VB il codlad Galidl 51 50 65l G55 (058 S5l (10l8 85ie () LnleS G5 Ll 0 olS
oeolS g SlanST T glaes 31 codled ul38l b adsiwl gyt o lac o 5,15 (keramati et al., 2021) cowl ooy 5155
Js ool 50 1l 0,18 cpl by 05 so o] ygmmlausSTyy ials 4 e a5 Sl of i G5unST o131 sla JISGol, 4yl e
(Keramati et al., 2021) s o !5l SolaleS (i plp jo ) olF Caglio oLS S8 pw 505

Yeast extract (g/L)

mQ O12
0.07

0.06 a
Ex
0.05

o

0.03 gh gh N s
Pk K J
0.02

CAT (U/mg pro min)

0.01

0 5 10 0 5 10 0 5 10

8 12 16
Irrigation condition (day), Brassinolid (uM)

bt Lug) Sy o LIS w0 cdlad 5 pese olac g RUPVOURUR i o g &bl calise ok ail an S Sk anglie -8 S0
Figure 9- Mean comparison of triple effect of different levels of irrigation, 24-epibrassinolid and yeast extract on the
CAT activity in cowpea leaves
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Figure 10- Mean comparison of triple effect of different levels ofirrigation, 24-epibrassinolid and yeast extract on
the number of pod per plant in cowpea
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Figure 11- Mean comparison of different levels of irrigation on the seed yield in cowpea (a), mean comparison of 24
-epibrassinolidon the seed yield in cowpea (b) and mean comparison of yeast extract on the seed yield in cowpea(c).
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Evaluating the Impact of Yeast Extract and 24-Epi-Brassinolid Treatments on Physiological Characteristics
and yield of Cowpea (Vigna unguiculata L) Subjected to irrigation condition

Abstract

Water deficiency is an effective method to optimize water consumption, particularly in arid and semi-arid regions,
making it a highly desirable approach for reducing water use. Additionally, growth regulators can serve as a
supplementary strategy for plants under water deficiency conditions. This research evaluated the effects of yeast extract
and 24-epibrasinolide under various irrigation conditions. It was conducted as a factorial split-plot experiment based
on a randomized complete block design with three replications. The treatments included different irrigation intervals
(8, 12, and 16 days), spraying of yeast extract (0 and 12 g/L), and 24-epibrassinolide (0, 5, and 10 uM). During the 12
and 16-day irrigation periods, seed yield decreased by 21.80% and 25.61%, respectively, compared to the 8-day
irrigation period. However, foliar spraying with 10 pM 24-epibrassinolide and yeast extract increased seed yield by
10.14% and 20.28%, respectively. Additionally, total chlorophyll content decreased by 15.71% and 47.54% during the
12 and 16-day irrigation periods compared to the 8 days. The application of 10 uM 24-epibrassinolide along with yeast
extract increased chlorophyll content by 57.69%. In the 16-day irrigation cycle, the activities of ascorbate peroxidase
and catalase enzymes increased by 314.63% and 194.73%, respectively, using 10 uM brassinolide and yeast extract.
Additionally, the levels of proline, flavonoid, and malondialdehyde increased by 52.85%, 109.89%, and 96.33%,
respectively, compared to the 8-day irrigation period. This research demonstrated that applying 12 g per liter of yeast
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extract combined with 10 pM brassinolide effectively increases seed yield and mitigates the impact of low irrigation
in cowpeas.
Keywords: Photosynthetic pigments, Yield components, Antioxidant, Growth regulator.




