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Abstract

A field experiment was conducted on a private farm in Tobruk during the 2025 season to study the effect
of fertilization with effective microorganisms and NPK on the growth and quality of maize. The experiment
consisted of seven treatments: control, 50 ml/L EM + 25% NPK, 100 ml/L EM + 25% NPK, 150 ml/L EM + 25%
NPK, 200 EM ml/L + 25% NPK, 250 ml/L EM + % 25NPK, and 300 ml/L EM + 25% NPK, in a randomized
complete block design (RCBD). The results showed that the addition of effective microorganisms at a
concentration of 300 ml/l + NPK %25 recorded the highest values for both vegetative traits (plant height, leaf
area index, number of leaves/plant, total chlorophyll content), yield traits (cob length, number of ears/plant, cob
weight, ear weight/plant, 100-seed weight, grain yield, biological yield), and chemical traits (percentages of
nitrogen, phosphorus, potassium, protein). This was followed by the concentration of 250 ml/l NPK %25 + EM,
which recorded the highest values for vegetative traits (plant height, leaf area index, number of leaves/plant, total
chlorophyll content). Yield traits (cob length, number of ears/plant, cob weight, number of ears/plant, 100-seed
weight, grain yield, biological yield), chemical traits (percentages of nitrogen, phosphorus, potassium, protein),
compared to the control treatment which recorded the lowest values for vegetative traits (plant height, leaf area
index, number of leaves/plant, total chlorophyll content), yield traits (cob length, number of ears/plant, cob
weight, number of ears/plant, 100-seed weight, grain yield, biological yield), chemical traits (percentages of
nitrogen, phosphorus, potassium, protein), respectively. The main activity of effective microorganisms (EM)
seems to be increasing the biodiversity of soil microbes, leading to increased crop productivity. Photosynthetic
bacteria, which are the main components of EM, are said to work synergistically with other microorganisms to
support the nutritional requirements of plants and reduce the occurrence of pathogenic microorganisms.
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4750 13.86 5.06 306.02 | 25% NPK +200 ml/l EM
49.95 14.19 5.39 308.33 | 25% NPK +250 ml/l EM
51.92 15.07 5.72 313.06 | 25% NPK +300 ml/l EM
2.76 0.61 0.41 1.65 LSD(0.05)
350

B () i) gL ) W (2am) A8 ) 1) Aalcall Jira

/@Y W (am) ASH Jd gl

300 +°

250

200 +

150

100

50

0 1 1 1 1 1 1 1
L 25% NPK 25% NPK 25% NPK 25% NPK 25% NPK 25% NPK
+50 mi/l +100 mi/l  +150 mI/l  +200 ml/l  +250 ml/l  +300 ml/|

EM EM EM EM EM EM
3, 4 jmdll clial) e NPK « EM - ddla) il 1(1) Js&

4 gl cliial) (o

Aalise ) 3 51 Alladll 4880 Al LSl Adlial a5 (2) JSAN 9 (2) Jgan (A Ana sall giliil) < jelil
Gl 4 geanall liall e dhapiiide nS NPK slew (0 %25 ae (Ui /de 300, 250, 200, 150, 100, 50)
S siee Ll Al (S Aladl) 43800 L) <l ddlial Jara oo ) LalS ) i) (e eaail 2025 s 50 JNA 33
Jmana 3% 100 s« /0 a8 05 ¢ 5580 (55 el /o) 580 ase ¢ SN J sha il seanall clinal) JS e
1oV NPK %25 + 5il/de 300 S iy Alledl) 4384 dpal) i) ddlial Cilas Cia o ol sl J saanall e guadl
Sa/aaS 4043.60 ¢ ax 47.14 « 23539.25 <an 296.22 ¢ 2.12 cans 21.36) Al sanall cilanall JSI ol
#2526.89 <o 290.79 ¢ 2.07 «ans 20.71) NPK %25 + jil/Ja 250 38 il Leal ¢( JiSa/aaS 10920.80+
can 17.41) aill J8) Cilais J g S dlalas Laiy ¢(US8/22S 10283.90 «USa/aaS 3843.40 « o> 40.21 ¢
Sl e o JUSa/aaS 8774.70¢ lSa/aaS 207220 ¢ an 28.23 « 22460.88 ¢~ 249.18 ¢ 1.18
Lol Ullaia a5 ¢ SN Gam g sl il Ao bl guial) Qe Al 30y ) sl oda (5305 o oSy
Al 5l pailiad) e (531 (CS) Gk Y Al o385 325 % (Fanuel and Gifole 2013) 35S sail
o il oda (380 55 5 50l J geane ) ol so ) e Lae At 1) 4000801 jualiall 81 55 (e 2y 3 5 40 5ill ALaesll
plinia ol ) Ghiail Apaa Y1 b | 5l 4 gumal) o) sall pladin) 325 Baloch et al. (2015) el Joa st Al ol
.(Molavilli et al., 1994)
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Jal sadl g e ) ) 3l Ol jlaall 5 ¢ gaanall 3 la) g coluall il g9 Ao yill 4 guad Al e daa 100 s 330 ) 2alad
sLall g o g il ) Jall aladia¥) e LA Aallaall o3 cn Al Gt (5K 38 lall 480 51 aileadll 5 i)
) a5 guial) Tzl 3 5eliS JiST lill) Jan Loa ol gumal) jolaally dasi yall (s AN 4 yill cppusni 5 i
003833 ol s2a 5 Afe et al. (2015) and Baloch et al. (2015) .Shah et al. (2009) gkt ae 2l
O sl aladiul BeliS 5 casanligll s ) sdndll aa Can g il o)) stall alaeY) () ) JSAy g 55 4a 100
sl ks sai dal je S 4 puan) g 4y uanll ye jaliad) (e (5 sl

el aat Al Baaal) s gl gl 5 dun o1 685 gl laleall (e a2 ll Ll Aagiil) oo o gaal) dualiy)
(Fanuel and & as ledle J gaall o3 Al il 365 (Fanuel and Gifole, 2013) Jsasall skl sal
Al 585 8 gl Al Ol 1525 23 Afe et al. (2015) and Magda et al. (2015) «Gifole, 2013)
e OAY) Al el 1 g8l 5 s lll dadbiall ikl i 65 e Adlal) salall Juadl oK) 3ig skl sl 0
Lgandl Holadll @ jidal alaain¥) Guki of Khan et al. (2016) 255 Alall 63 Gaa syl Guki jiae
B ol s Jsemne o il el 4y pmall e
3l (s sine Ao Bliall Al g 4 gl 3aan) aladiuly ) siall drendll dpaaly clul 5ol (e dyaedl il
dag Ny Lmddie &y gmal) 5alall (o gine ()5S0 Cum A i) Bhliall 3 Lehalil) dalaind g 4y il 3 4y sl
e Al Ay panll e BaanY) (e B e S ae o)) 3l bl alasiul of Baloch et al. (2015)
Magda et <Hellal et al. (2015) s WS Jualaall clilis aladiul 3 yae 5l laas 5 A& 520 Cle ja
alainly 4 jlie cdivea) 5 4y smal) 520mY) (e g 3o pladind die Jualaall 4ali) A sale 3 al. (2015)
Laas g duaadl o 4 semall 3acuY)

3 A A peandl clicall e NPK ¢« EM 4dla) il 1(2) dgss

Jdyaaddl Jsana 100 ¢ Q38 1y e Jdsb

e slasd sl Bk | /o G | s Slalal)
Cispas) | (/) | o) | c | @) el | ()

877470 | 297220 | 2823 | 460.88 | 249.18 | 1.18 | 17.41 L)

9132.20 3397.90 32.09 475.54 | 269.38 1.49 | 18.18 25% NPK +50 ml/l EM
9940.70 3476.00 33.77 494.64 | 278.76 1.73 | 19.11 25% NPK +100 ml/l EM
10008.90 3540.90 34.30 504.24 | 283.64 | 1.85 | 19.39 25% NPK +150 ml/l EM
10011.10 3567.30 36.10 506.29 | 288.05 | 2.00 | 20.27 25% NPK +200 ml/l EM
10283.90 3843.40 40.21 526.89 | 290.79 | 2.07 | 20.71 25% NPK +250 ml/l EM
10920.80 4043.60 47.14 539.25 | 296.22 | 2.12 | 21.36 25% NPK +300 ml/l EM

0.69 0.35 4.80 11.42 14.09 0.35 1.05 LSD(0.05)
B () o8V Joha Bl o) sl s
12000 (a2) JssV 0 [ E2E YRS
H(p>) 35% 100 CJs (iS2/p2S) Gigiall Jguana 1
10000 r r 1
8000
6000 '
4000
2000
0 . T T T T T T I’
@aLA 25% NPK  25% NPK  25% NPK  25% NPK  25% NPK  25% NPK
+50 mi/l +100 ml/l  +150 ml/l  +200 ml/l  +250 ml/l  +300 ml/I
EM EM EM EM EM EM

3, Ay pandl clicall e NPK « EM - 4ila) Lili1(2) Jsi
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Liesl) ciliall (z
300, ) dikise <l € 5y Alladl) dagal) Al Sl ALl L5 (3) JSAN 9 (3) Juta 8 daa gall sl & el
5 A il 4 pemndl) il e Alasiii de 2 NPK Slaws (e %625 e (Ul /de 250, 200, 150, 100, 50
Slo s sine il Al IS Allaal) A8 Lpad) LEISH Ailal Jane alo ) LS ad) il (e il 2025 awse JDA
0.47¢2.09) o5 ) cpsanlisall ¢oon g ill aiil) el NPK %25 + Jil/de 300 S yis alladll daal) doal)
Udass 4 ,lie ¢(%11.88¢ 3.00¢ 0.42:2.00) NPK %25 + ,i/de 250 3S il Ly ((%12.44¢ 3.13¢
(sl (e ¢(%9.25¢ 2.24¢ 0.26¢1.55) all Jii culaas 1 J 5 55l
Ll 3 jaa <) e s cliball Jals a1 bl < e Al Ay gazanll o gall ddlia) ils ) @l (6 5e of (Sa
(Sikander, Glisdly §sY) 8 4l pualiall duw (pe 335 8 il (31 Y) sai Glawdls Hsdall e
2001
el ilsan g L Ala b Aol ) ) Jualaall Aol ) ) 8 Alledl) 2agal) SIS ks Apla) i :
(Shah et al., L sl s sinay @ pall Aali) o Jaeall dendl) ae Alledl) 2800 LK) Gl o jil4
ohill Aol ) & Aladll 288 LSl Gadad ey Apamall g Ay sl Cldrall alias 3:US Caay LS 2001)
.(Khalig et al., 2006)
(Tian etal., 2022) WS ¢ 5S5 land s e il (84 gumal) solal) € IS5 3 saianll 320uY) ladind ) jay
(Xie etal., Ll 8 il (M ¢y S A S5 ¢ s sil) )53 (g 520l 020 35 ey shall (50l e
aady Adliaall J seanall sai Jal po JOA Cliaally | gatuse Blaa) 5 saandl dpanil) ey @l e 553 2024)
.(AyEMba et al., 2023) z WY x5 Chdaall ji) 65 5 jai Lae ¢y gdal) Adhaia & A8 doal) Kl LLis saly )
(Poddar et al., 2022; Zhang et al., <biiall 5 oluall alatiusd 3el6S &y umal) saansY) lead (el ) diLaYly
.2020
uj)ccmy‘ums)qc_m; EMQADMY\g_ahgs);u)hbla};hds‘uu}&\@uu})ﬂ\mgfb )
.(Shahzad et al., 1996) Js_iSlL 45 jlie casaall b (i gl (5 sine L sale IS

3,Al dbesll cliall e NPK « EM - 48l Ll 1(3) Jox

O | assaligdl | ogdaslll | G g Rl eSlalaall

(%) (%) (%) (%)

9.25 2.24 0.26 155 Control

9.56 2.61 0.30 161 25% NPK +50 ml/l EM
10.00 2.70 0.32 1.68 25% NPK +100 ml/l EM
10.81 2.93 0.35 1.82 25% NPK +150 ml/l EM
11.44 2.97 0.40 1.92 25% NPK +200 ml/l EM
11.88 3.00 0.42 2.00 25% NPK +250 ml/l EM
12.44 3.13 0.47 2.09 25% NPK +300 ml/l EM
0.19 0.03 0.02 0.03 LSD(.05)

14 17 (%) omassl B (%) ssbusil (%) pssulisdl B (%) Oig

12 A

SRERRER

KA 25% NPK  25% NPK 25% NPK 25% NPK 25% NPK 25% NPK
+50ml/l - +100ml/l +150ml/1 +200 mi/l ~ +250 ml/l ~ +300 ml/l
EM EM EM EM EM EM

o N B OO
I

3,all il cliall e NPK « EM - ddl) Ll (3) Js&
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