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Abstract

Introduction: The environmental effects caused by the application of chemical fertilizers, including water
and soil pollution, are a threat to the health of the environment. Researchers are trying to reduce the
harmful effects of chemical fertilizers and applying as much mineral resources as possible in the soil to
meet the nutritional needs of plants. The addition of natural amendments such as zeolite, pumice and
bentonite plays an important role in reducing the nutrients loss and increasing fertilizer use efficiency.
These amendments, having a special physical and chemical structure, play an important role in enhancing
the water and nutrients uptake by plant. As a result, this research was conducted with the aim of
determining the effect of zeolite, pumice and bentonite application on yield, component yields and macro
elements of soybean seeds and leaves in two soils with different textures.

Materials and methods: This experiment was conducted as a split plot in three replicates and in pots
conditions in the research greenhouse of Sari Agricultural Sciences and Natural Resources University in
2021. In this experiment, the main factors include two types of soil (silty clay and sandy loam) and the
secondary factors in fourteen levels include the control, PK chemical fertilizer treatment according to the
soil test, zeolite, pumice and bentonite, each at 2 levels of 0.5 and 1% without fertilizer, 0.5% zeolite,
pumice and bentonite with 75% PK fertilizer, 1% zeolite, pumice and bentonite with 50% PK fertilizer
were considered. After harvesting seed yield, the thousand seed weight, pod number and concentrations of
nutrients such as nitrogen, phosphorus and potassium were measured in seeds and leaves. The data
obtained from the experiment were statistically analyzed using Statistic software. The comparison of the
means was also done using the LSD test method at the 5% level.

Result and discussion: The highest amount of seed yield was observed in silty clay soil and in 0/5 %
zeolite with 75% PK fertilizer at the rate of 67.02 gram per pot. In addition, the effect of the amendment
treatments on all studied traits was significant except leaf potassium. In the treatment of 1% Zeolite,
thousand seed weight (12%) and pod number (17%) were significantly higher than control treatment. Also,
the results of the compare means showed that 1% bentonite treatment had the maximum amount of seed
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nitrogen (7.09 %) and the treatment of 1% bentonite with 50% fertilizer had the most amount of seed
phosphorus (0.723 %) compared to other treatments. The highest amount of leaf nitrogen was measured as
6.86% in 0.5% zeolite with 50% PK fertilizer

Conclusion: According to the results of the present study, application of different levels of zeolite had
greater effect on increasing the weight of thousand seeds and the number of pod in the pot. Zeolite
treatments with PK fertilizer were the most effective treatments on seed yield and the concentration of
nutrients.

Key words: Soil amendment, nitrogen, potassium, soybean
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Table (1) Some physical and chemical properties of the studied soils
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SN ()s) Jstas osle o L Ooi A HBAS L) s
a7 o) 53) CCE (%) (M):)k_;”y (4o )s) (4sys) (Ao 33) s 5 2 f{ ) B fJf df: TL
pH organic g (wysilt (6 Clay Y 0 54 e
matter (%) Total N AvailableP  Available
(ds. m?) (%) (%) (mg. kgY)  (mg. kg K
)

8.3 3 235 146 438 416 0.28 13.43 212 e
8.1 21 0.86 74.6 11.8 13.6 0.05 10.75 139.6 s
S Showis Eol S T 39 Sl (S (N9

Table (2) Some characteristics of inorganic amendments
K,0 MgO Na,O Cao Fe,O3 Al,O3 SiO, s b u.(;_fﬁl Colda 4 ! oS C)L;I
% % % % % % %
) “0) %) %) o) “0) “0) S s o) pH e
S 5 Jse Sl (e Inorganic
_ amendment
5 EC .
CEC (dS. m™)
Cmol. Kg*
1.14 0.7 1.06 2.39 0.91 8 61.5 120 0.5 8.2 oJ8)
Zeolite
0.54 0.71 1.44 1.18 1.69 12.5 59.6 77 4.5 8.1 Sy
Bentonite
2.16 1.03 2 3.22 2.86 17.24 63.45 72 3.1 7.2 o

Pumice
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Table (3) The result of analyzing the variance (mean square) of the seed yield, pod number and thousand

seed weight.
(OIS 53 0,8 w1158 055 SN sl O 53 p,8) 4l 5 Shas PR Sl b
Thousand seed weight (g/ Pod number Seed yield (g/ per pod) ssl3T S.0.Vv
per pod) df
0.24 0.25 0.43 2 LSS
Replication
22.24™ 0.01™ 4125.81™ 1 S gy
Soil type
0.13 0.27 0.30 2 S gl ST s
Error Rep*Soil Type
1029.16™ 1004.53™ 40.72™ 13 oS ol las
Amendment Treatment
0.24" 0.55" 19.23" 13 oS T Slog # &S g 5
Soil Type* Amendment
Treatment
0.49 0.43 0.89 52 ol slagneSls g g )| S s
oS
Rep*Soil*Treat Error
0.23 0.76 1.00 - S g gl SOk b
(M)b)
CV Rep*Soil (%)
0.43 1.95 1.71 S g O b

(Lo y5) oS ol
CV Rep*Soil*Treat (%)

Al 3 gne Dslite pde 5 o ys g ko3 O il a3 (5513 sme Kol 4 NS
** *and ns represent significant effect at P<0.01, P<0.05 and no significant effect, respectively.
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Table (4) The result of analyzing the variance (mean square) of the concentration of nitrogen, phosphorus
and potassium elements in soybean plant

& oty 413 oley K i 613 i 0595 613 059 8 PR Sl s
(.\.,p);) (-Lﬁ)é) (-Lﬁ)é) (u\.q’))) i?}: (u\-ﬁ)é) 6:‘)T S.0V
Leaf Seed Leaf Seed () Seed Df
potassium  potassium  phosphoru  phosphoru Leaf nitrogen (%)
0 0, 0 0
(%)
0.22728 0.02264 0.00005 0.00029 0.0510 0.03693 2 LSS
Replication
2.92320™ 0.26410™ 0.02472* 0.67698™ 29.3585* 1.48003 " 1 Sl &
Soil Type
0.01006 0.04456 0.00019 0.00007 0.1817 0.35186 2 Sl & 3,5 S5 Lot
Error Rep* Soil Type
0.11794" 0.28475™ 0.00786™ 0.01423™ 0.4318* 0.55863+* 13 ,,\;SCWT Sles
Amendment Treatment
0.12264" 0.14309™ 0.00027" 0.00589™ 0.2686" 0.27086** 13 ,,.u;fch Hles eSS &
Soil Type* Amendment
Treatment
0.05200 0.04252 0.00011 0.00046 0.0754 0.09884 52 el Slas#eSls & 31,5 las
oS
Error Rep*Soil*Treat
5.79 10.21 5.51 1.62 6.23 8.68 - S gl ST O 2
(»Lé)b)
CV Rep*Soil(%)
13.16 9.97 4.21 4.25 4.02 4.6 £5 IS5 S

(.\.a):)o.l;:f C)’Lale:edfl:’-
CV Rep*Soil*Treat (%)

Bl e 3 e Dslite pde 5 o y3 g oy &S el o 53 (6513 (e Sl o 4 NS
** *and ns represent significant effect at P<0.01, P<0.05 and no significant effect, respectively.

A lly 9 A8 A1) 059 2 I £ P (Sl duslis (0) S50
Table (5) Mean comparisons effect of soil type on thousand seed weight, phosphorous and potassium in

leaf.
(1) & s pley (1) &5 5 s (O s p S)ails 4132 05 Sl gy
Leaf potassium (%) Leaf phosphorous Thousand seed weight (g/ Soil type
(%) per pod)
1.922 0.23° 162.00° Sandy loam . .
1.54° 0.262 160.97° Silty clay o o)

KRS JL.;>\CLU>‘LSD 03057 b 2 Gl gme sl wlin U3 G Bl (51l (gla SOk O g2 a3
In each column, means with at least one similar letter have no significant difference at 57. level based on LSD

Test.
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1- Sahin et al
2- junzhen et al
3- E-nager et al
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Table(6) Mean comparisons effect of amendment treatments on thousand seed weight, Pod number, seed
nitrogen and leaf Phosphorus.

()5, awd @ls 059,28 oM sl 25 @laylza 055 oS ol sl
Leaf ) O Amendment treatment
Phosphorus Pod
Seed b Thousand seed
(%) ) number r
nitrogen weight (gr. Pod?)
(%)

0.201' 6.38° 71.08° 166.07° el

0.23" 7.002 76.50°¢ 174.87° wly 50,4 3 SFertilizer (PK
0.234¢ 7.01° 76.17° 175.02 (Zeolite 0.5 %) < 5 dsys +/0
0.235fh 6.84%® 83.642 178.142 (Zeolite 1 %) <Js; Loy
0.2329" 7.028 72.82¢ 171.575°¢ (Pumice 0.5%) sy duoys/0
0.2479%f 7.042 80.49b 169.035¢ (Pumice 1 % ) s sy o ys )

0.213f 6.942 73.53¢ 160.2359 (Bentonite 0.5 %) < sz dusys +/0
0.249% 7.092 80.20° 161.345" (Bentonite 1 %) < g doys
0.242¢f9 6.82% 65.06" 157.91" (Zeolite 0.5 %+ 75 % PK) 58 ww,s VO +Cd 55 Lo 30 /0
0.291° 6.972 70.85¢ 165.5719 (Zeolite 1 % + 50 % PK ) 55" aw,3 00+ 55 Ao ys )
0.269°¢ 6.932 62.499 155.825! (Pumice 0.5 % + 75 % PK) 558" 4o ;5 V0 + s 3 oo p30/0
0.256¢ 6.972 61.37° 145.035% (Pumice 1% + 50 % PK) 5,5 1p 30t + ey doo s
0.284° 6.550 54,05 148.47 (Bentonite 0.5% + 75% PK).> 8" ds,s V8 +ui st s s +/0
0.3442 6.024 34.13 131.432' (Bentonite 1%+ 50% PK)s S aw s 0+ +0 s o ys )

I A 530 ez el LSD 03037 b silsime oslis wlie O3 <K Bl (61,15 (sla 5 le (0 s 2 53
In each column, means with at least one similar letter have no significant difference at /s level based on LSD
test.
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Table (7) Mean comparisons effect of soil texture and amendment treatments on seed yield and
concentration of some nutrients in seed and leaf.

() als oy, (D) &ls jd S 0550 53p,5) als s Shae oS Sl s Slpg
Seed Seed A) (o1& amendment treatment Soil
potassium  Phosphoru leaf type
(%) s (%) nitrogen  Seed yield (gr.
(%) Pod?)
187f 0.384"° 547 45,67~ als
2.14% 0.581¢d 6.469" 49.28" Fertilizer (PK)auly 5o s 58
18°f 0.365° 6.677" 47,321 (Zeolite 0.5 %) < dwoys +/0
1.99¢%f 0.498" 5.96% 49.12" (Zeolite 1 %) 35 a0
1.76f 0.318° 6.13 46.16 (Pumice 0.5%) s doys0/0
1.87f 0.384m 6.509Ni 46.36 (PUMICE 1 % ) jse 5, oy )
1.80¢f 0.356° 6.18ilk 49.43 (Bentonite 0.5 %) i s dsys /0 i
1.78 0.4224m 6.27Nik 51.93¢ (Bentonite 19%) s dw)s ) Sandy
2.882 0.4461 6.86°7 53.179 (Zeolite 0.5 %+ 75 % PK) 5,5 do,3 V8 + 5 dsy3e /0 loam
255 0.411'mn 659N 49.99" (Zeolite 1 % + 50 % PK ) 5,5 asys 0+ +0d 55 doys )
1.81¢f 0.410™ 6.161k 46.86 (Pumice 0.5 % + 75 % PK) 55 o5 V0 + s 5, sy /0
1.920f 0.4750 6.181k 43.73' (Pumice 1% + 50 % PK ) 5,5 a3 0+ + e duoy3)
2.070%f 0.5760%f 6.20ilk 48.67M (Bentonite 0.5% + 75% PK) 355"t 5 V8 +0u st dus s +/0
2.14¢% 0.451k 5.834 49.33" (Bentonite 1%+ 50% PK) 58 a5 0+ +C 52 dasys )
2270 0.576%f 7.29bcde 61.77¢ Jals
2.06%f 0.581¢de 7.56% 66.46° (Fertilizer PK) auty 50 i 5,5
2.09¢%f 0.6080 7 432bcd 66.672 (Zeolite 0.5 %) 500,510
2592 0.498" 7792 64.33 (Zeolite 1 %) <.t 5500, )
183 0.543f0 7 00t 60.43¢% (PUMICE 0.5%) e Ay /0
1.95¢0%f 0.599bcd 6.92¢f0 55.67° (PUMIiCe 1 %) _we gyts s )
2.170f 0.557¢f0 7,68 55.86 (Bentonite 0.5 %) <. s ,s +/0 -
1.88¢f 0.533¢" 774 66.182 (Bentonite 1%) <.y dwys ) .
2.25bcd 0.624° 767 67.022 (Zeolite 0.5 %+ 75 % PK) 558 do 5 V0 +0d 55 sy +/0 Silty
2.24% 0.612 51.87M 63.33 (Zeolite 1 % + 50 % PK) 5,5 1,50 +0d g dusys ) clay
2.06% 0.629 7 5ebe 61.39¢ (Pumice 0.5 % + 75 % PK) 355 4o ;5 VD + jewe 53 s y3+/0
2.06% 0.607>¢¢ 7.76° 62.98b (Pumice 1% + 50 % PK) 5,8 o0+ + s oy |
2.070%f 0.613 6.90¢1 59.67° (Bentonite 0.5% + 75% PK) .8 s s V& 4 52 ds s /0
2.15¢dk 0.723¢ 7.010%fg 61.51% (Bentonite 1%+ 50% PK) 58t 8+ +Cui st s )

.uU)‘.UuLa):bJ\A::JCEMJ:sLSD 0551 b p ol snn Sl wlia Co o K Bl (5115 (sl 5 S0ke €O s a

In each column, means with at least one similar letter have no significant difference at /s level based on LSD test.
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