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Introduction

The annual herb Trigonella foenum-graecum L. (Fabaceae) is cultivated worldwide as a semi-arid crop. It is
commonly known as Fenugreek and used as both a spice and medicinal plant. Fenugreek is used to treat many ailments
due to the presence of various bioactive compounds, like apigenin, luteolin, orientin, quercetin, vitexin, isovitexin,
saponins, amino acids, phenols, alkaloids, etc. Combining chemical and organic fertilizers offers a sustainable
approach to nutrient management. This integrated strategy enhances the effectiveness of chemical fertilizers, fosters
improved soil health, and minimizes nutrient loss from the system.Chicken manure is one of the types of animal
manure and a source of organic matter to strengthen all types of soil. In addition to having nutrients, it is one of the
cheap fertilizers compared to common fertilizers in the production of crops, and it is richer in nitrogen than other
animal fertilizers. Potassium is a critical element for plant growth and development, playing a vital physiological role
in plant health and resilience against biotic and abiotic stresses.

Materials and Methods

To investigate the effect of chicken manure and potassium sulfate on yield and biochemical traits of the fenugreek
medicinal plant, factorial research was conducted in the form of randomized complete block design in three
replications in the crop year 2021-2022. Experimental treatments included chicken manure at three levels (0, 1000,
and 2000 kg.ha*) and potassium sulfate at four levels (0, 1.5, 3, and 5 per thousand). To determine the seed yield after
full ripening, the seeds were collected from one plant in each plot, weighed, and recorded. Arnon's method was used
to measure the pigments in the leaves at the full flowering stage of the plant. To measure the amount of total phenolic
compounds in the leaf using the Folin Cicalto method, antioxidant using 2,2-diphenyl-1-picrylhydrazyl (DPPH)
method, total sugar using anthrone method, total flavonoid using aluminum chloride reagent method was used in the
full flowering stage of the plant.

Results and Discussion
This experiment revealed that chicken manure significantly boosted crop yield and improved most biochemical
traits, with the exception of sugar and antioxidant content.The amount of antioxidant activity decreased with
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increasing levels of chicken manure and soluble sugar was not affected by this manure. Treatment of 2000 kg.h!
chicken manure has the highest phenol with 10.793 mg.g?* dry weight, flavonoid with 4.475 mg.g? dry weight,
Chlorophyll a with 2.591 mg.g™* of fresh weight, Chlorophyll b with 3.055 mg.g* of fresh weight, and seed yield with
1185.8 kg.h. Regarding the impact of Soluptas on biochemical traits, all except phenol and antioxidant content
peaked at a concentration of three parts per thousand. Notably, these peak levels were statistically indistinguishable
from those observed at five parts per thousand. Treatment of 5 per thousand Soluptas also increased 28% seed yield,
13% soluble sugar, 20% phenol, 31% flavonoid, and 97% chlorophyll b. In the interaction effect in the treatment, it
was observed that the highest amount of the two fertilizers had the highest amount of yield and biochemical traits,
except for the antioxidant, whose activity level decreased with the increase of fertilizer levels. The results showed that
the highest amount of soluble sugar in fenugreek leaves was related to the level of no chicken fertilization with
Soluptas 5 per thousand at the rate of 21.53 mg.g* dry weight. The highest levels of both treatments (2000 kg.h* of
chicken manure and Soluptas 5 per thousand) caused an increase in grain yield (1396 kg.h'), phenol (12.86 mg.g
DW), and chlorophyll b (3.62 mg.g? FW) compared to no fertilization (control level). The highest amount of
chlorophyll a was related to the interaction of 2000 kg.h'of chicken manure and Soluptas 3 per thousand at the rate
of 3.11 mg.g* of fresh weight.

Conclusion
Overall, chicken manure exhibited the strongest positive influence on the greatest number of traits among the
single treatments. When considering the combined effects, a combination of 2000 parts per thousand chicken manure
and 5 parts per thousand Soluptas appears to be optimal for enhancing the fenugreek plant's properties.
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wibo 456 cheudplio paw Lial58l Gl ane 368 M5,y i
Salama et ) 395 0 oLS ,> Sl 5T el g A5ggMs (i
(al., 2015

oS o 8 5l juo
Olie » (Fye 298 ol Sl &Sl (Lt by 4 jo8 ol
B 5 ol ook 51 Jp o5 foine abliid ol Jolows 43
3gr b me Cae (pl p doyd mh maw 2 e 90 ol ol
oo 455 fize 2 olilye o3l 1 5:Sle sl (¥ J3i2)
- oxe Cglay Jlia o dw pdaw U jleg cpl a8 ol Lo aldid olS
Lo 510 Joo) i sald 4 Cuws o WY il

oS JS w55 930 5l s

395 o3kw Bl a8 sy lis Liolejl ol 5l el Cowday (slmodls
oL S aigisd lise 2 do)> S )3 pluglye 5 e
395 ogine ol 1 y5S6 55 ol Wlita 51 Jg ctivg Jo,sine
oLzl by aS oly L £ 10 368" o3k il 1 Sls dunslde (¥ o)
Voo g BBl b GBI 5 a59sM plise 058 ul ]
HaBl15 1015 4 a5 o sine I3 sV S 13 p 5ok
S 53 p)SoS Vevr v )3 allid a3gsM (e (it
il (epeS 5 i (jg ) 2 05 e TITY (et (250 355
039 £ 3 p)Ske VIO (lieedy (23395 pas 4 bgyje hio
Ol lime )38 b &S 0 oamline el glgw oolu 3l 53 g i
Al > @obdgne Gl elyglsw J5a 3 VD aw b o
o liglgw Slin 0 9 ¥ aw (Jg el eaalie 136536
b oo e OMB o 93 oyl 9 A Cudn oyl Jb sme ]38
(b Jgss) szl S,

Slilges Bl Jgome 1 5 s35gMe Sy Ll cle
Frogid p el (o3 Jgloxe 56 ey g5 o Yzl 55 sl
Eglie JS5 oolol 255 o8 53l ()5 S 5 ulplic 5 ol
A3 e il 8l 1) A5g59ME fits (o) cnl jl g Wbl oo 490 sl
abjly olS > oud pbxl )y > (Nojavan et al., 2016)
3 Il sladgS 3,8 4 ws asie (Foeniculum vulgare)
5 2555Ms b Slme Gl g (pliosd slodgS b a5
OR300 (Slgden 3ol gulis L &S 45 oS S8l s
o 4 dlate Suid 0 Sles G I Cuns 4 (Ji8 5 See
ol 5o 1) I elooss’ cuto 485 55 (5,50 o Sdimgfy e
(Kheiry et al., 2016) wlos,S 5155 LS ;5 laadsigMs i
Brassica olaracea, var. ) gy oI5 0 b b olie il3el
gm0 |y oS opl 5,b Lids o JT cladgS 3,8 51 L (Italica
A395aMe Jil «oled 3 5 SuaSied dpmsl prno 2SNl &S SLS 5
(Naguib et al., 2012) x5 o o |y cusl Jid OluS 5 pl
B0l o 3153 ot (A Was e )3 39250 (i LS 5
s lon Gl cage AT ol ) 5T ST sl
9 DNA & ool oty 03 Sgzge 5 (Mbyus 9 (Bgye (il
(Naguib et al., 2012) 555 0 gludl e oy (slasu!

olS Ilasus) 3T cuallad
565 ool 3l aS oy L5 ialejl ol 5l edel cnday (slmedl
55 ol bl il eopizpan 9 20)> Sy s 3 bl 9 (£
Mo gme olS SlaST ol culdlsd s diopd gy pdaw 0 35 eS8
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9 Er0 295 S 3 p)SlS Voo (iSenp 4 bgjed by S
29 5 Gig e p eSS Ske YN (i )50 53 aw (ol
Voo o b glosine glis AiSiomy cnl 5l S 5l oS iz
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565 ool il a8 5,8 jastiie 3aind oyl jl el Cunday (slmodl
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gaw Spoh b Cdo ol dne (Il cage (£y0 258
G YA il o (£50 355 LS ;0 p)SelS Voo
olaggw ol 1 (P Joaa) bl (23358 i Cus
ine 36 olipglye LS 13 pS5lS VB s b 48 L5 01l
Cho opl Gl cpyidin g i b Jdg)l cido (ljal ()l
N2y dw gaw b oS 39 wliglgw Sl )0 gy aw 4 bgiye
Yoo slasi 93 50 line o i (5 Jodo) il (g)ld sime glas
Ol 02V (12 )3 & eligdg 5 (30 295 IS 13 25 olS
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9 Fwgd dgup il ) g kS > (uSgyme e cile
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S 9 (S S S Ry 9y medS g ey OIS 9L ST lgie L
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Ol ol Lged b duglie 3 puwliygl Sl )3 i 5 S
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Ol gshaw PV Mg o (£50 395 jl daw po b S en
2 PSS Yo s 2 o 15 sanlio cyiopan A Jsbre 43
g s plaglgw zolaw (oled b S eR s )3 (£50 265,188
391 gaw cp VL )3 0l Jolre A8 lise S 53 pS5hS oty
pie gaw 4 bgyye dllid Sy Joloo 8 oyt 5 0w nl
csbeo VIBY (lines 13 5> iy (poliaglgms olpomdy (&30 (2338
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3l 39,55 (opiren J(Zgallai et al., 2006) 3,5 ol 3 byl
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.(1998; Arisha & Bradisi, 1999

ALl dils o jSlas
5 sEye 355 ool I aS By ol odel ey (lamodls gl
R o) S gdaw 3355 93 oul (S ed (ired 9 eliglge
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Table 4- ANOVA for the effect of chicken manure and Solupotas application on the biochemical and yield traits of fenugreek

©la o (a0ke
o ay Mean sguares
o ’x}.’ é{ " . RV . . ")E JLc'l
8K " g o1 i a Ja b Js
SOV ddf) - T et Chlj:)”:u Chl(:'.::):]sll 1>
Phenol  Flavonoid Antioxidants  ggJyble ap Y bp Y Seed
sugar yield
Sl . .
2 0.344"s 0.455" 3.131™ 15.73 0.532 0.007ms 219.44m
Block
. e 5 2 10.306™ 3.136™ 189.29™ 4.510m 0.384" 2.669™ 168369™
Chicken manure
ol 3 5.657" 2.129" 282.190* 9.554" 0.375" 1.431* 125437*
Solupotas
oolaglgms X (£ 50 358 . X X X N N
Chicken manure x 6 8.169 0.119" 37.275 8.182 0.418 0.632 115351
Soluptas
s 22 0.867 0.233 10.052 2.80 0.111 0.06 21395
Error
e - 9.49 12.41 7.69 8.70 13.97 9.77 13.74
CV (%)

o gime GMB pas g a0y Y 90 Jlain! zolaw ;o )b sixe i gy NS g s e
*, **and ns are significant at 5% and 1% of probability levels, and non- significant, respectively.
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Al (lopign Sl 52 wlagow 355 9 (£0 395 03Lw 51-0 Jgaa
Table 5- The simple effect of chicken manure and Solupotas fertilizer on the biochemical traits of fenugreek

o o Ji g oSt sl Jelowe a3
Treatments Phenol Flavonoid  antioxidants Soluble sugar
(mg.g* DW)  (mg.g* DW) (%) (mg.g* DW)
oErdF
Chicken manure (Kg.ha?)

0 8.952° 3.532° 45.31° 18.59°
1000 9.685° 3.662° 40.98° 19.322
2000 10.793* 4.475 37.371° 19.81°

ool ggw
Soluptas (in 1000)
0 9.092° 3.376° 46.59° 17.85°
15 9.579% 3.603° 44.04° 19.25°
3 9.627° 4.143° 40.58° 19.55%
5 10.943* 4.437° 33.68° 20.312

A 3 ime Juoyd i Jlein] gaws j3 LSD (yge3l oluoly ey 55 aliia Gy (sl slael
Numbers with the same letters in each column are not significant at the 5% of probability level based on the LSD test.

Al 3,Mos 9 S 2 gl 1 eliaglgw 395 9 (£ 50 395 03Lw 1 =T Jgua
Table 6- The simple effect of chicken manure and Solupotasfertilizer on the leaf chlorophyll and yield of fenugreek
W o a Judg 5 b Judg,ls 4l >, Slos
i Chlorophylla  Chlorophyll b Seed yield

TIEAMNS  (mgglFW)  (mgglFw) (ko)
(US> 13 0,5 9kS) (£ 30 355
Chicken manure (kg.ha)

0 2.248° 2.198° 949.17°
1000 2.332%® 2.285° 1058.3°
2000 2.5912 3.055% 1185.8%

ol
Solupotas (in 1000)
0 2.47® 1.959° 892.22°
15 2.25° 2.525° 1083.3%
3 2.63° 2.671% 1136.6%
5 2.19° 2.8942 1145.5%

i I3 gxe duoyd gy Jlein! o ;3 LSD g0l Lol g s 5> doliie Bgys gyl dlacl
Numbers with the same letters in each column are not significant at the 5% of probability level based on the LSD test.

Al (2bowign Gl 51 (wlaggw 395 x (50 395 Jilie 51 -V Jga
Table 7- The interaction effect of chicken manure XSolupotas fertilizer on the biochemical traits of fenugreek

B o S ST Jolore

Phenol - Soluble sugar
Treatments R Antioxidants (% _
(mg.g* DW) 0 “(mgg*DW)
o3 R lgw
Chicken manure  Solupotas
(Kg.ha't (in 1000)
0 8.91¢%e 49.282 16.64°
0 15 8.14¢ 46.23%%° 17.16%
3 10.13° 44,83%° 19.052<d
5 8.61% 40.89° 21.53%
0 10.22%¢ 43,05 17.05%
15 8.35¢ 44,58%° 19.91%
1000 3 8.80%® 43,10 19,323bcde
5 11.35%® 33.20¢ 20.98%
0 8.12¢ 47.43® 19.85%cd
2000 15 12.232 41.32¢ 20.70%
3 9,94 33.81¢ 20.29%
5 12.86% 26.94° 18.42°de

A I3 ime Juoyd g Jlein] gaws )3 LSD (yge3l oluoly ygiw p 53 aliie Gg > (sl olae]
Numbers with the same letters in each column are not significant at the 5% of probability level based on the LSD test.
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Table 8- The interaction effect of chicken manure XSolupotas fertilizer on the yield and leaf chlorophyll content of fenugreek

o s 5 Shos a Jdo b Jus 8
i . i Chlorophyll a Chlorophyll b
1
Treatments Seed yield (kg.h?) (Mg.g™ W) (Mgt FW)
20 295 oligow
Chicken manure Solupotas
(Kg.hat) (in 1000)
0 2.16¢de 2.29¢
0 15 2.37bcde 2.10¢
3 11562¢ 2.465cde 2.11¢
5 115020¢ 2.00% 2.26¢
0 2.43bcde 1.41°
15 1.91¢ 2.05¢
1000 3 11365 2.32bece 2.87°
5 2.6430¢ 2.79¢
0 2.832 2.16¢
15 2.49bcd 3.41%
2000 3 11160 3.112 3.01%¢
5 1.92¢ 3.622

A 3 ime 2oy iy Jlein] gaws j3 LSD (yge3l poluolyy gty 55 aliia Gg o (sl slael
Numbers with the same letters in each column are not significant at the 5% of probability level based on the LSD test.

Foe S ad silen (g)h plalS Joame i il
1 oalawl imd o s 30 1y i)y Jgamme cunsS aSd ciiwn
wonl g B ool Jal3l posde i lyg5 51 opmly T ool
Ol (S3gden 5 (plend (038 Oluogad Wlgi 0 e pole
595 45 w5 odalie Liolojl oyl olewdgn 9 3,Sles @law )
(HManSIl el 5 Jslore w8 of5e it Slio dam ) (£ 0
Jolore 48 g cdl ialS £ 398 aaw il Bl b Sl ol
losbon Cdio p Gulizglge x5 308,55 )18 508yl b cow
(SnST 5l cdld g 3 ol jpa Slis den 45 05 osnlis
taw b &S Wog e cp YL b e 0 dw paw o (Sed
oy ol bjleys blate 3l sl gy gxe AU i )0
9 3 8des Clio (i (il ((Spae 395 93 ghaw (n VL &S
2ot Gl o a1 ol oty 0 s |y tliosiie
us)f LT V) Qlﬁs’uo Egome a8l u».mlf Oi b O])'fr" ‘d%f
9 30355 Voo gaw lod 93 53 ey 390 gshaw G 3 &S
Olas 5 ab 5,Slee (158l & Sliwd gy elugaw o 0 ¥
..).);u.c .)LQ(.MMJ 41»1».».«» olﬁf d‘).v chsLM»ya

len g (Sl ¢ aivs ol edel Cansy s ab
dsS b aldiids ool olS 4385wy b (Salehietal., 2017)
3,80as bl )5 (A5 355 45 s, a5 ol 4y e 9 I
5 liwsy owomen 3B a5l slerd GbdgS 4 cus | 4l
ol 93y 4y 3 Slos oy iy (Rostaei & Fallah, 2016) »M3
Fio 3l oad s allid (aydy 90 + Wl @) S o 1,
OOF (oleosd 395 203 Dot (£ )0 395 huoyd O+) (Gidls 355
ary 3)8as (ol 058 ke 5 £55 3 59y o ilojl )3 008
Oliweds (30 058 &S 2 LS ol ()5 &g (GOSSYpIUM)
35 My ) Ak aSles (pyuie S T
sy dlie 2uls > .(Houshyarifard & Qaranchik, 2009)
oV 53 bty (Bl sbne o ool o3 1S ALLed olS
J5 38k fasine I3l s (0 Vo 53 oSk ¥ ) s
GS0d kot ) pwomes (Naser, 2017) s sald 4 Cans
VO 5 WY Ver) plewd i85 Hleg pd allid b 5 Slee
(ol Sllgs 5 Jo2 5 Sland pgus o)) 5 S 53 £S5k
.(Esmaeilian & Jalali, 2022) cusls 1y iol38l oy yio

S 5 Ao
L;Lm)y.ﬂ.‘) “_s.:|9m9ui ]aJ‘)M: )4095'15 (_siﬁ)b uLtbLf ..\a.]y 5
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