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ABSTRACT

Agricultural production in Saemangeum reclaimed land is limited by low organic matter and nutrients content
of soil, which lowers crops productivity. One of the best ways to improve soil properties and yield of upland
crops are to increase soil organic matter by using organic amendments. To investigate effects of organic amend-
ments on crop productivity and improvement in soil properties, we cultivated maize in an experimental field on
Saemangeum reclaimed land with four treatments of compost and chemical fertilizer (FC), chemical fertilizer
(F), control (C), and non-cultivation (N). The increments of organic matter (OM), available phosphate, calcium
to potassium ratio (Ca/K ratio) was the greatest in FC treatment. Organic matter contents showed an increasing
trend with the application of fertilizer and compost to the soil. The organic matter in the FC treatment increased
t0 6.29 gkg™', the highest among the treatments. Available phosphate after the maize harvest was 33 mg kg™ in
the F treatment and was highest in FC treatment, 255 mg kg'. The Ca/K ratio in FC and C treatments increased
to 4.39 from 2018 to 2020. On the other hand, application of only chemical fertilizer (F) did not affected soil
properties. The yield of maize in FC treatment increased by 155% compared with that of control. It was
concluded that compost contributed more than only chemical fertilizer in building up the organic matter,
phosphorus, and Ca/K ratio status of the soil. Also, Application of chemical fertilizer combined with compost
was favorable to increase the content of soil organic matter and available phosphate, and the maize productivity.
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Regression of organic matter, Ca/K ratio, and available phosphate in the 0-20 cm soil layer over time, as influenced by
fertilizer application (x = day, y = soil characteristic contents or ratio).

Soil characteristics Management Equation R? p-value
C y =0.000686x + 3.08 0.07 ns
Organic matter N y =0.000467x +2.29 0.15 ns
(gkg" F y =0.000822x + 2.94 0.21 ns
FC y =0.004379x +2.90 0.56 *x
C y=10.00353x +2.02 0.53 *x
, y=0.00104x + 1.68 0.17 ns
Ca/K ratio
F y=0.002317x + 1.79 0.53 **
FC y=0.00236x + 1.92 0.29 *
C y =-0.00648x + 28.06 0.15 ns
Avail. P,Os N y =-0.000464x + 20.80 0.001 ns
(mgkg™") F y=0.00271x + 28.36 0.01 ns
FC y =10.2835x +28.59 0.55 *x
Introduction

oA LAFE-Z P A 0 & Aufistr] lelAl= Al E (desalinization), F71& %1, Sawhe] 5 eH4 7|
Z/go] Adeg=|ofof gitt. Eo] AREEZF ] E2 7=t o] Wil R o] Wol 45t oFf H-f-2o] YUt
(Abdelraouf et al., 2017). @A MTHETFAR] O] ESF §71E S22 gkg' o|H= Leks73=]9 1
T @ME} (Ryuetal., 2021). QHFd o2 87122 ()N, P, S U 0|5 @4 5 9RO T35 (i)

5 =9 352

s (iii) 3712 = TAll G2 vAle gt 2 A = (v) ol BT (v) REFT R At EF A

(vi) BoF0] 52} Fi= H|EhAsL S uke Eok EAJo]| 8RS n|X|™ (Nelson and Sommers, 1996), ZH2 AJAHo]
F= A= TR QAT (Tambone et al., 2007). 2H2 S SX1517] floiil= 2k AHl A E]H] E1= oot

H| &= 5 A|REZ7F 2RI, 771, 771 HlmE520 AlHls B S0l Addet dk nixitta 424 QL
al., 2015).

R 7124 5 EH] (compost)= EY 718 oFd AAE F5517] flofl A80] 57F= 1L 1Tt (Giusquiani
etal., 1995). 53] YLt Bt 58, 7712 €%, pH 2 ol weh 528a 57MA B =2 - ok &
A& A 4= Itk (Shiralipour et al., 1992). SFHH|= (chemical fertilizer) 2] AJH] E3H2HE Hlo| QUi A S F7}
Al 4= qlom, 14 EG Ul f7E& Facte], EY X5 A7t 71of_tal 424 QUek (Haynes and
Naidu, 1998). SEA|H 4717t foha| & AlH|= 22 - 3leh R0 0 & EFS oA 4= Qlke S A7 QL
T} (Guo et al., 2010; Blanco-Canqui and Schlegel, 2013). ¥1'H E|H|¢} 3}oHH]| 7 0] S8t AlH] = QFR o] 84 §-8-&
M Z o B EF S-S FIAE 4= AL, AE LS FA1E 4 Qe she] dighe] E 4= lrtal shyltt
(Zhao et al., 2010; Ye et al., 2011). TRt Aol 4] S RI7 8L, 358, el 22 =4S

7hAst] LHEEA] Bl WLt Hlo] aFo] R4E|] © ™ (Hussain et al., 2001), 77 &S 570 24 v 45k
o] Ads] Z7FeFATtal SFAT) (Sarwar et al., 2008).
2 A= AR 0] 7] 48], £ ES Al B S E S fIolA ERIE slotH] st SgARIE T

%
=
o
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39 SSPRE U5 .0 2 ESHILE RA], Ugele} u]mstehe o) Hlu) o] ST B SATH IR E 4
ok e ﬂéﬂo}ﬂ £740 = §ogo] Qlrka BlH|o] EgAl o] AaFaztAA] £7] 4H8tE 9Jstol

5k A]@EXOP (35.82802'N, 126.68856'E)°l|Al 2018‘51 HE 2020E177}?<l Toﬂo At (Fig. 1). AlEEZ2 Afet

H27F 48 S Aol Ho] gli= EGo|dlom AlE A ER2 Table 13} At} EY {7 = S5t G804t ok
1242+ 2.55 g kg, 24 mg kg 02 $-2jutet At TEcko] Ay a 9] Fa 4] (f7]
300 mg kg) H} e o]0t (Kim et al., 2019). E9F W3H4 (exchangeable) Ca2+1)rNa+°] —.7—.]' 1.0, 1.07 cmol,
kg'o] 3! weHAoFol.2-8aF (cation exchange capacity, CEC)-< 6.2 cmol. kg™, WEHIUEFTHANE (exchangeable

(o]
m{n
N
G'Q
i)
(Iq 1
=

1
o,
2

sodium percentage, ESP)+=17.3%°]%Itt.

Fig. 1. Location modified from Saemangeum terminology (SDIA, 2016). *Red circle: Agro-bio area in Saemangeum re-
claimed land.

Table 1. Soil chemical properties of the study site.

Exchangeable cation (cmol. kg™)

q Electrical ~ Organic Avail. ESpT
1 5pH 0) conductivity ~ matter P,0s %)
T @sm’) (gkgh)  (mgkgh U b KD Mgm Na@ CEC

6.8+0.127 1.67+041 255+0.18 24+1.13 172+321 1.0+0.10 0.53+0.03 1.80+0.09 1.07+0.20 6.2+0.20

"Value are means with standard error.
TESP, exchangeable sodium percentage.

EQUXTAL Y BMUHIH  EQRS HANSH |4 AFIAMEA7]E (RDA, 2012)01 Aot A Y EA5H3IT
B2 EQF @ A (AE: 5 cm)E o851 S 513t EYF pHLFEC (electrical conductivity) = 1:5 %% (B

O
ST =1:5, w/w)= ©]-851] pH-EC U|E]7] (Thermo, Orion Star A215, Thermo, Indonesia)Z #4513t} EC=
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Z4E 7ol 5EEHHo[EE o|-8513th EY 732 Dumas ' 0 = EAT6H=T] Y452417] (Elementar,
Vario MAX Cube, Germany) ©]-8510] HAE 4FeRAX] Sof| ¢ 312 (reduction furnace)oflA] EA4EeHE (NOx)
S AaTH (N2 A o8 DUEAE7]R S45H 1 0 2 BA51eh a4k Lancastert] © 2 £
A (Libra S80, Biochrom, England)& ©|-85}o] BA45191 0™, weHFol-2-2 1 M ammonium acetate (pH 7.0)
2 %]& $ ICP-OES (Varian, Vista-MPX, USA and Agilent Technologies, 5800 ICP-OES, USA)= &5}t 9F
o] 2w SkEEES Ammonium acetate H= ©]-8-519] 1 M ammonium acetate (pH 7.0)& EQF Al =0 BUA A LE
202} Z6HE NH, 2 Z8HA]7] 11 9o 0 2 8k NH, 2] Al4-2 95% ethyl alcoholS 01851312, 4% -5-
Ao 0.1% Bromocresol green -8, MgO 5 g& Y1l Ag S2AX|E o] 83510 NH; 742 S5 9 T3S
0.05 M2] H,S0, EZ-890.0 & HAsto] Aottt weA UES H-8-L2 (ESP)= Theat -2 Eq. 1S 085
Alrtsilc.

o
T
2

ESP (%) = Exchancggélble Na %100 (Eq. 1)

S Mo ZFAE A= 2018WHE 2020W712] 3 57 A4, Qi g sloH] a5 W9 A B
[818E A2} (FC)<t Pt 2Rt HEAHIRE A2l (F), sFetu]met B|H] B AJH[}A] ¢k A2}t (C), 7]
4 T AAAY IR £ AT (NE F 47508 EY SRS oiolrh Aol AHeH vl e
E[H] &2 H-&0] FHF 55%, T2 40% O EH] 5 50% ©lote] E[HE A8 oW, 3FeHA 2/d-2 Table 29 2T
T BAIEEL AL 405 o] 851901, 2018 6€ 13, 20191 49 23, 20201 59 8 of 22} hgulE

o]

-

il

712 ol gsto] mhEstTh AHAIAZE 60 x 25 cm (3} x F7H0] 221, AH]ZES N-P,05-K,0-EH] 2 102 20-
15-15-1,500 kg 7|50 =2 7 A7 2 ALSSIAT:. Aad]|gs 78|90l 50:50 0.2 4] 5131, It 22
=M 7|u2 2Ej2) 2¢] Mol Al8slrt 44 8% E A= 20181 109 392, 20191 202010= 8
A 14Y0] 74 (height), 217 (earheight), 57 (tassel height), ©|AF4 (earlength), 141 (earwidth), 5% (yield)
© A o 3HE 102 EE2AT Y Xl |& ATLFARLAZIE (RDA, 2012)0] oJsto] ZAFsHgih

Table 2. Chemical properties of compost.

N P K oc’ Moisture content C/N ratio
(%) (%) (%) (%) (%) (%)
Mean 2.44 2.04 1.63 39.41 48.11 16.15

Compost

foc, organic carbon.

SARN  BE5A B (wols 4T, 37 BA)S R (x64,3.5.3) LR IHE o} §alo] p < 0,05 $EOE 5
Asgom, 22 58, B 81514 S4o] et LE A 7ke] Akt 2ol A AT HA (ANOVA)S] olo]
Duncan testS AF§ 515,01, QFEge]o} EoF Zlolof thet o] AL S AAIstsr,
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Results and Discussion

O

EQF Ema|uHol M2 EY ststMol ZAIA Het ARtazE o4 EoF Ryt uE B
Akl E9F Zlole} oA o| AR A S XTSI (Table 3). EF T

NO; (p<0.01), T Ca* K (p < 0.001)0] EAZ 0 2 GOl
HA} o] T OM2 EF Ty} o] o] A28 whet 704 Zpol7t HAshk= E4-S B =t (p < 0.05),
FC A277F 1d 3391 gkg' 2 7P &9Eom, 2 5582 gkg!, 31 56.29 gkg'' 2 HA} S5 A2+ 5
7V =A) -GA =] A} (Fig. 2). 9P FUFC 2]2]7-=3.08 - 3.58 gkg! 0 2 EAA 0 & GOolA-S Holx] §igto
™, N 2271226 - 2.85 gkg ' & 7F WAl FAI = {0 (p < 0.01). 55| FC Ag}+= 30 f71E o 5717HE
AR O Z FoldS BAOH (p<0.01), Y4 BT (x) ol T2 71 e (y)=y = 0.004379x +2.90 (R*=0.56) 0=
HESIAT (Table 4). FC A2 S-2vzh i E9Fe] 71 9191 #4220 g kg 7HA] (Kim et al., 2019) EE5}|
AWM= 13,9054 2 (2F 10.79) A 5 7RG wiEA wd g A 02 o=t Eokolx] Eu|e} sttt go] &
FARIZE st aHAQl o e AR F71AF Y] St WA Qlokal & = Itk (Sarwar et al., 2008). R}
B 27 Y H A4 B AR O = QIR HE o] ARttt 61310 W (Pan et al., 2009), = R =T HA &
A 740l G851 wHol] A4 o] 8 8-8-S =oFrhal SFATE (Liu et al., 2008). Kundu et al. (2002)2 &gHA]H
7HR] At et vio] @ uf A Ssko] gy wizel] Bajel 2hE 0 2hel 55 R A =S, 5
50| H w2 A0 HAI31E (constant of humification rate) ¥} -2 Eoll&- (decay rate)H=o]2}al 510, 4
WA 0 = o) HEEe] EYO R fYEE T 7=l 4Es] 7105t Zoletal 513t (Cai and Qin, 2006).
E5aQHAP) &R FC A 2] 7 A1) A 2438 mg kg oA 1@ 5 57.2 mg kg™, 21 217 mgkg™”, 34
5255 mg kg 7HA] S7F6HAT (Fig. 2). B F A2]7=26 - 33 mg kg Y2 2 HSIE Ho|x] gkgkon, €N
A s AlE HHEOH HAsHE A3 Btk £3] FC A= 33 fa itk Syt SAAC R fo4e B
OH (p<0.01), B 77 (x)ofl T2 F-R AT (y)-2 y = 0.2835x +28.6 (R* = 0.55). 2.2 H-5531T} (Table 4).
FC Aej= LEHESFollA] 22121 150 mg kg' 2 EE5l7] SloliA= k428 (eF1.2%9)0] AqE Ao 2 o4t
&) AT} (Table 4). QM 2= B8-S 9Joto] F HIAR FQ7F QIARRIH], QI4t o] 8402 EFC] pH, HER, 413
AJ5.9] 9F (calcareousness), 7 | =] ufet E2b#thal SH3ATH(Sarwar et al., 2008). EFO] Q4= 5710 5}
S| g H ot EH)7} o FRIgtal ofgl o, 55] sfotH]|=ot 2] 51S o f-a QI ot Bl% SR
St o= EH]e] ot F7HAQI Qg Bt 571 9 F7]9lo] ESel 82 H E-88)== Zlof| thet EH]| o] A}
g o}, 7)ol B lo] Aol o5l ol 5=%l7] tiEY Aoletal F4ITt (Mohanty et al., 2006). Meena and

Biswas (2014)= 7 ]2°] Z3fiohs &<t 771, 7t St T4l A=) wiZel2tal shlom, 59

o of

r

it

[¢]

Table 3. Analysis of variance (ANOVA) for chemical properties of soils collected from depth of 0 - 40 cm after harvest
between 2018 and 2020.

Source of variation ~ pH EC Ca** Cr Mg®*  NOy K" Na* OM  Avail. P,Os
Depth (D) nst Hekk * Hksk * ns ns Heokk sokok *
Management (M) * ns Hkx ns ns ** HEE ns * ns
DxM ns ns ns ns ns ns ns ns * ns

Ths, not significant; *significant at p < 0.05; **significant at p < 0.01; ***significant at p <0.001.



Soil Properties and Maize Growth Affected by Soil Nutrient Management Practices in Saemangeum Reclaimed Land = 107

~F = FC -+C >N] —&—F 5-FC --C >N

[
w
[=]
o

)

—

—
IS
(=]
o

Organic matter (g/kg)
(¥} &~
AP (mg/kg)
n
o
=)

w
o
(=]

—

100 .
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3 3 [
- 2.5 E‘ 2.5
3
= 2
: I N
S 15 £ 15
x 3
. @
g ) | g 1
@ g5 s ; 4 05
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Fig. 2. Effect of soil management on the trend of organic matter (a), available phosphate (b), exchangeable potassium
(), exchangeable calcium (d), exchangeable magnesium (e), exchangeable sodium (f), Ca/K ratio (g), and exchangeable
sodium percentage (h) in the 0-20 cm soil layer in the experimental period (from 2018 to 2020). Each value is a mean of
all treatments. Vertical bars represent the standard deviation of the means.
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Table 4. Regression of organic matter, Ca/K ratio, and available phosphate in the 0 - 20 cm soil layer over time, as
influenced by fertilizer application (x = day, y = soil characteristic contents or ratio).

Soil characteristics Management Equation R? p-value
C y = 0.000686x + 3.08 0.07 ns’
Organic matter N y =0.000467x +2.29 0.15 ns
(gkg" F y =0.000822x + 2.94 0.21 ns
FC y =0.004379x +2.90 0.56 ok
C y =0.00353x + 2.02 0.53 Hok
, y=0.00104x + 1.68 0.17 ns
Ca/K ratio
F y=0.002317x + 1.79 0.53 Hk
FC y =0.00236x + 1.92 0.29 *
C y =-0.00648x + 28.06 0.15 ns
Avail. P,Os N y =-0.000464x + 20.80 0.001 ns
(mgkg™") F y=0.00271x + 28.36 0.01 ns
FC y =0.2835x +28.59 0.55 ok

s, not significant; *significant at p < 0.05; **significant at p < 0.01; ***significant at p <0.001.

F7IAE2 Q1o Sl S S7IAA Fadht s S7H A1 Zolefal st TRt A3 EgfollA] CaCOs 9] 4
ol Qe Fa gk Eol 8421 AdHI= Al2kelr] wflZofl (Sarwar et al., 2008), v71 o] FY= S ™ CaCO;
I} At it Ato] 7AHA AapA o= Q14ke] R 8 w7t SVl SFGIT) (Pattanayak et al., 2001; Parmer

and Sharma, 2002).

Ca/K ratio= A1 A 0.440]Q10};, FC A= 1 51,7, 21 54.28 - 43977 oA = 743k Bt E3
C A2 T3 Ca/K ratio”} FC 2 2] 710} HE:t k0 = obAiet ’EH F 2]2]7h=FC, C A2]7e} H| w510 3.3 -
3.7 550120 M, N A2l 7=2.34 - 2.44 552 -G A5 (Fig. 2). €3] FC A2 7=3E7FCa/K ratio 7P S
AF o2 FoldS HAO0H (p<0.05), B4= 747} (x)ol T2 Ca/K ratio (y)=y = 0.00236x + 1.9 (R*=0.29) 22 H
55T} (Table 4).

SZA3FE QlolA FC A 2]l GRHEelA A9 13712 Edsl7| QoiAl= 2F4,694 (eF12.9)0] 48
H 702 o) B F A2 FolAe= OMI} AP= TAIACE §o14 Q= 57 AAE HolA] gate
Ca/K ratioRt <3S QIaliA] LREE oA 27dRIIQ1 137k2] Eelr] flolixli= F 4,838 (2F 13.3d)0] &8
H 702 ]It (Table 4). TESEN A2]7= 573HE oA LEtESlA] OM 2749191 420 g kg 7}
2] o] floiAd= oF 8,756 (oF 24L%) Ca/K ratior= YRFEFONA 27 9191 13742] edstr| Sfalixl= oF
2,848 (2F7.8W)0] A8 Ao qJAtE oM, APE= EAH 07 §ol4 QI ZJo]E HolA] ¢RIt} of7]A N
A 2]79] Ca/K ratio”} B HEE 7]71H0] 4 Q Fli= o]f+= L 2] Af+tof] Blste] Zgo] ok Yt Fdo] A &
7] wizoletar Az,

EQF uRpiajubHo| M2 20| 315HAMo| W5t EoF Zod 316Hd #3k=EC (p <0.001), XM Ca®*
(» <0.05), Mg*" (p <0.05),Na" (p <0.001), CI' (p <0.001). OM (p < 0.001), AP (p < 0.05)7} TAH L2 FodS
B O (Table 3), A& 3 & 2448 5 EQF Zoof| if2 E9F EA-S H| W5ttt (Fig. 3). OM230 cm Z©|
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7HA FC A=) 17}43.77 - 6.29 g ke 2 7 =9rom, U 2] Aa) e nE Zlolo|] BAA 02 §ol4 gli= x}o]
£ Holx] ¢ttt AP=FC A277140 cm ZO)71A] 62 - 292 mg kg 2 71 =2E0 ™, 60 cm O] T HE = L 2
Aot EAH oz 2 z}o1 Holz] oISkeh F A2]7l=20 em712] 32 mg kg ' &= C2FN A 2|7 (20 - 22 mg kg'')

of Blal] A FA == A HArk e Ca* -2 FC A2 77140 cm 7F4] 1.7 - 3.3 emol. kg ' &) HAZ 7H 3=
Al FAIEI o, YA A TE2 BAH SR Folide Holx| °l°*5}. Yao et al. (2013) T-NZ} 814k 7
10 - 40 cm FollA ZFAA AR A Eofo] A4 B2 SRS B, Bl Alu|H A Ao} Ak o2t

5ol ol 8= (leaching) FTHal 51910 ™, o]2{?t o]-fr= AHIE $1et 73% Z1AI 201 20 - 40 cm S04 ISl
WE7] wizol2tal skt

OM (g/ke) Av. P,0; (mg/ke)
0 2 4 6 3 1] 100 200 300 400
0 0 . . . |
i _
_— 20
_ _—

F -]
Q

— —

Soil depth (cm)
8 3

Soil depth (cm)
5 W o BN
o o o O o

B
=]
o o

120

‘-.-F FC —a—C —)(-N| |-o-F FC —a—C —x—N‘
Exch. Ca (cmol /kg) Exch. Mg (cmol./kg)
0 1 2 3 4 4
- 0 - X X X ) = 0 - X . )
S 20 — s 20 B :
< 40 = 40 >
% 60 — % 60
< 80 = T 80
E 100 g 100 ——
120 120
—~—F 5 FC —+C —x—N‘ ——F —=5FC —C +N‘
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0 —— . ) 0+ . . .
£ 20 — £ 20 =
) [ — ) (=
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% 80 % 80 } \ \, .
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Y 120 ? 120
‘—O—F FC —C —><—N| |+F FC ——C —x—N‘

Fig. 3. Comparison of soil properties according to soil depth after maize harvest in 2020. F, fertility; FC, fertility + compost;
C, control; N, natural.

EQF Ema|dHo ME S, ME Y $2F HI A7 a0 EG S| tE 544
5 4 kS VRN QITE (Table 5). A1 1 = oA Al Qfotal =582 0 2 A= 7ol ihE -2 Sl Aol
£ Ho|z| Ittt 2} FC A 2]412] 4~5F0] 1,527 kg 102 2 71 Wkom Fo}C Ag]7<=0 7 Z}7} 1,206, 377
kg 102" =2 HERH UL}, 31 dA}oll = 844 70| FC A 2|72}t F A2 7t 242} 1,355, 1,178 kg 10a 2 C A€
461 kg 102" Bt Wolth. o]= 2015 AQlstal FC A =7 Y 2] A2ttt gt 8- LrehiSir
E5] A e et Eoka|iiiof w2 o] EikE A dut 5k Aloloty Y A= FAK R folidS Bt
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cleret A AT vo] 2 i BjHlO) AL 854 A, BB 5 54 A% S/ Busiela
(Alshankiti and Gill, 2016; Mensah and Frimpong, 2018), 53] -5-7|8|& TH5A|H|Y nfH T} 29%, 3FeH| = =
AlH] W} 8% ZHE ABS-S Z7PAIZITER SIITH (Wei et al., 2016). T B]H] AH]= 4718 Baflo] <Js}o]
Humic 230] 7o) ofsl 2] A& 5708 4 9107 (Nardi et al,, 2002), FlH}= Be] wretvh o §48 530
A A 2HE RS SFAIZITEAL 31Tt (Oworu et al., 2010). o4+ AFtoflA] E]u]2gAH] E117} 1 WA= 57|
Ho B folA Aolg Holx| bR DA E] S48 B 4] GaL 1 4 Glov], ol Au
Blzof AJH|Er} E]H] o] A} 45 Sl FRke vlAl= Alo] A2 7 IR A7 IRE Aol B Aol il
(Rathod et al., 2013).

Table 5. Agronomic characteristics of maize with soil management during the experiment.

Year  Management Height Ear height Tassel height Ear length Ear width Yield_]
(cm) (cm) (cm) (cm) (mm) (kg 10a”)
F 103.4+53" 43.0+5.3 354412 183+0.8a 385+ 11.7 588.7+46.5
2018 FC 109.0 £ 6.1 41.1+8.9 33.9+3.7 17.8+1.1a 342+2.8 6552+ 78.5
1003+ 11.5 382+7.6 349+3.9 16.5+£09b 33.1+£33 579.2 +56.0
F 2242+89a 1185+11.7a 354+52a 184+09a 413+15a 1,206+ 128b
2019 FC 219.1+12.1a 1149+99a 362+25a 183+0.6a 428+1.0a 1,527+306a
169.7+£123b 83.0£6.5b 30.1+2.6b 129+13b 30.7+£29b 377+ 100 ¢
F 179.5+102b 1052+6.5a 322+22b 213+72a 429+06a 1,178+253a
2020 FC 1924+132a 813£6.5b 359+3.7a 17.9+£09a 433+14a 1,355+317a
C 141.9+6.5¢ 64.5+6.5b 27.0+2.7c¢ 129+24b 36.5+39b 461 +£226 b
Year s T Aotk ns ns Aotk sokok
Management sk skesksk Hksk ok skesksk Hksk
Y xM ok &k sk * * ns

TPlus-minus values are means + SD.
s, not significant; *significant at p < 0.05; **significant at p < 0.01; ***significant at p <0.001.

Conclusions

MTELF oM 5A2 B2 B 71E B 2ol W2 Aoz |5t AlRtE|al glom, 222 Afnfst]
ol THA] Efo] WA L= o] QI ofof| whet EoF ookl 544 Bl 2k= Aol tieh B vtz o] avt
< B7I5P71 flsh, ZH oA EH] + SFeE| = (FC), 2Fetr] = (F), 741 (C), A WA (N) 5] A=7-5 Fl
A8 Lo E Alistalt. AbaAR1 oA 2715700k iAol weh f71=, Rt CaK
ratio”}EA12 02 7o = e HAT 53] 2ol B2 OMT AP7} 2R EFC] fra i flof =25
Q1o OM-2 E|H|e} s1atu] & ZRHAIH] A] (FC) 2F10.71d0] 288 2.0 =2 oV Qle}. of= 1 2] A2]-te] Hlo}
o] FC #2757 Fehe -7 1AHd 9] ol B7] tige] daol8a-8 1L, o= Qleh Feut 2h& efso] wWol &
A=) 2] o2t Fag2 F ol e B4, B W R Zolke 5 tfet 850 viHE o
o
o

EGH QRS E]H|o} stz BAH] A
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ol ez AlMlF tiH] 7 ]E St thE QAo 8-, 771 R 7 1910] B
I51o] E=h, 714t 50l 919 Bl E SV IFE Aot Azt ol 574 o= A2

O HFx

o =2 O
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