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Effects of three amendments on the soil properties of and maize growth in coastal saline—alkali soils

WANG De-ling', ZHUGE Yu—ping"", YANG Quan-gang"’, LOU Yan-hong', ZHANG Hang’, WANG Hui', PAN Hong'

(1. National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment,
Shandong Agricultural University, Tai’ an 271018, China; 2.Zoucheng Fine Seed Breeding Farm, Zoucheng Agricultural Bureau, Jining
273518, China)

Abstract: This study explored the effects of different soil amendments—a calcium preparation (GZJ), furfural residue (KQZ), and
weathered coal (FHM) on the improvement of moderately saline—alkali coastal soil and maize growth therein. The effects of the treatments

on the physicochemical properties of the soil and on maize plant height, chlorophyll content (SPAD), and yield were studied via pot
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experiments, and the experimental dosage of each treatment was as follows: GZJ1 (15 t-hm™), GZJ2(22.5 t-hm™), KQZ1(30 t-hm™),

KQZ2(45 t-hm™), FHM1(30 t-hm™), and FHM2(45 t-hm™). The results showed that the three amendments significantly increased the

cation exchange capacity (CEC) of saline—alkali soil by 17.53%~49.45%, compared to when no amendments were added. Three
amendments reduced soil bulk density and salt content while two different doses of furfural slag and high levels of weathered coal reduced
soil bulk density significantly by 7.80%~12.06%. Two different doses of weathered coal and a low dose of the calcium preparation reduced
the soil salt content significantly by 13.19%~19.33%. In addition, the calcium preparation and furfural residue significantly increased the
quantity of water—stable aggregates(0.25~0.5 mm and 0.5~1 mm, respectively ), increasing these by 5.36~6.59 percentage points and 1.92~
2.81 percentage points, respectively. The quantity of micro—aggregates ( <0.25 mm) was decreased by 9.93~11.52 percentage points. The
best treatment to improve the physicochemical properties of saline—alkali soil was KQZ1(30 t+hm™ of furfural residue). Furfural slag and
weathered coal significantly increased the plant height and SPAD of maize at different stages. The height of the maize plant at maturity
increased by 9.71%~13.09% and the SPAD at jointing stage increased by 10.13%~16.44%. The three amendments increased the number
of grains per ear and yield per plant by 15.97%~37.43% and 25.86%~49.65%, respectively; Once again, treatment KQZ1 had the best
effect. The calcium preparation, furfural slag, and weathered coal all improved the moderately saline—alkali coastal soil and the kernel
number and yield of maize. However, there was no significant difference between the three kinds of amendments in different dosages. The

comprehensive effect of improvement with the use of furfural slag was better than those with the use of weathered coal and the calcium

preparation; and treatment KQZ1(30 t-hm™) had the best comprehensive improvement effect among the furfural slag treatments.

Keywords : amendment; coastal saline soil; maize yield; soil salt; water—stable aggregate
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Table 1 Chemical properties of three amendments

o EL 3 HHL KBS R 2R S Sl - - KPR
A d ! L pH Organic matter/ Total humic Total N/ Total P/ Total K/ Call S;L; Water—soluble salt/
fendments (g-kg™") acid/% (g-kg™) (g-kg™) (g-kg™) e v (g-kg™)
BERSE (KQZ)  2.56 834.60 — 2.10 0.40 6.89 — — 2.96
KALBE(FHM) 630 727.20 37.50 4.40 0.24 1.91 562 — 4.89
FEHIFI(GZ))  6.83 — — — — — 1421  10.89 5.52

TE AR P BRI SR B EL B 105,

Note: The ratio of amendment to water in the extraction solution is 1:5.
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Table 2 Physical and chemical properties of soils under

different treatments

s 1T S 5 Y S
Treatments Soil density/ CEC/(cmol +kg™) Potal salt
(geem™) ° (g-kg™")
CK 1.41+0.025a 14.60+0.57¢ 3.26+0.08a
GZJ1 1.31+0.034ab 17.16+1.15be 2.63+0.11¢
GZJ2 1.32+0.034ab 19.98+1.19ab 2.93+0.13abe
KQZ1 1.28+0.033b 18.55+1.55ab 2.94+0.06abc
KQZ2 1.24+0.045b 20.57+1.36ab 3.01+0.08ab
FHM1 1.33+0.02ab 21.82+0.79a 2.66+0.10c
FHM2 1.30+0.02b 19.05+0.65ab 2.83+0.13be

TE - [F A B o AN ) 5B 3R 22 57 B35 (P<0.05) o R 1o
Note: Values in a column followed by the different letter indicate
significant difference at P<0.05. The same below.
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Table 3 Soil water—stable aggregate contents of various treatments

T i H 4Y L Percentage/% S 34
0.5-1 025~ <025  Hf%

mm 05mm mm WMD/mm

JOEL]

Treatments >5 ym 3~5 mm 1~3 mm

CK 2.29a 3.87a 2.82a 3.05b 5.92¢ 82.05a 0.50bc
GZJ1 393a 4.00a 3.44a 5.28a 125la 70.83b 0.64a
GZJ2 385a 4.33a 3.32a 4.97a 11.63ab 71.90b  0.64a
KQZ1  2.89a 4.20a 3.66a 5.86a 11.28ab 72.12b  0.59ab
KQZ2  4.00a 4.02a 4.22a 5.68a 11.55ab 70.53b  0.66a
FHM1  2.13a 5.2la 4.33a 4.52ab 5.24c 78.58a 0.57ab
FHM2  1.09a 3.65a 3.17a 5.03a 6.16bc 80.91a  0.44c

F10.91,0.25~0.5 mm Y5 F1EE AR WMD [ 5% 1) £
K, 5 WMD Z[a] AR SC RO 0.81, T At =420 7
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1 AELAEEREEEHEBKS
Figure 1 Plant height at different growth stages of

different treatments
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Table 4 Yield and yield components of maize in

different treatments

[EpAi TR £ ARk
b3 . . .
Hundred grain Grain number Yield per
Treatments R
weight/g per ear plant/g
CK 23.01+0.76b 250.50+18.2¢ 57.36+3.08¢c
GZJ1 24.86+0.62ab 290.50+3.62bc 72.19+1.35b
GZJ2 25.41+0.54a 306.25+9.03ab 77.82+2.69ab
KQZ1 25.25+0.39ab 339.00+21.4a 85.84+6.57a
KQZ2 24.40+0.53ab 313.75+12.7ab 76.65+3.37ab
FHM1 24.78+1.15ab 344.25+16.1a 84.88+5.660a
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Figure 2 SPAD values at different growth stages of maize
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