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Effects of super absorbent polymer on nutrient retaining

property in soils with different textures
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Abstract: Using different dosage of super absorbent polymer (SAP) and same dosage of potassium sulfate, a pot ex-

periment was carried out to investigate the effects of different dosage of SAP on nutrient retaining property in three soils

with different textures. The results show that: (1) SAP could reduce potassium ion concentration in the soil eluent,

which was negatively correlated to dosage of SAP. This meant that SAP improved the potassium retaining capacity of the

soils with different textures. (2) The effect degree of SAP to nutrient retaining capacity was different among the three

kinds of soil, which could be ordered as: sand > loam > clay. (3) SAP increased significantly the residue of potassi-

um sulfate in the soils. In sand, loam and clay, the application of 0.25% SAP could save potassium by 25.51%,

4.70% and 2.06% , respectively, compared with the control. Therefore, SAP was remarkably effective in retaining soil

fertility, and it could reduce the leaching loss of soluble nutrients to a certain extent.

Keywords: super absorbent polymer (SAP); soil texture; soil nutrient retaining capacity; soil leaching; potassium

ion concentration

PEREAEA Y A 7= rp A B B A, A A 7
S NEIRY/ I A4 L o e Sl ol i)
509" IEMAERTE A RCEIET K i b
TETAE” o AERHRAR B3 ™ () 2R Far, 2R
R ORI, B RALIE M35 R AU ek
B TR IR IR R, B O R R ARR IR 22
HBATH AT B AE BB &L T ARG
SRE-ST DR, B AR R AR R SR e 3R
OIPR AR B AR A 7 P R A — A R
FERE BAF Iy E e,

%5 B #A : 2013-06-21

£ 7K 57 (super absorbent polymers, fij F% SAP) J& it
AR R R AL 2 1 K AR, S ) i R 7K A A
BT Ry SRR ] 80 A — i g K PR OK BE D Y
TR, ERERE I L A B A LR
ETEREiK, HA WK IIRE , oK IS i BERE AT
GARREOK A o B3I ALROK R 5 n] 1
oroxs HEHEC) I B P, 9/ RE BRI SR, T L PR K
ARG TCEERIWE T, A2 15 Y I, B ] A W) Ko i
KL CO, FIR . P, B 81 3K A R
DL, st A H , 3R R A AR BT

EETE : N5 AR LRI H (20080404MS0607) 5 521t RIE K2 2548151 H (MDX2008017) 5 P9 52 1ty B R4 RHITTBI BT T BA S 45

%1 (NMD1003)

EEEN N & (1963—), 5B, NGB R, Bbz, 8N GRS SRR R e R T Y o E-mail: fanfu63 @163 . com,



116 T2 X AR AT

31 &

HA IR B0 R, fEAlr A 7= 5518 2 5
T HA I R RS

T 2R AR 7 T K, K 3L T 32 5 A0
TABAEREKE , LA IR AL AR , PROK R 7 oK Y [F]
I RE S B AR AL B DR & RE I8/ i AE R B
LUK R, S e RE LR RO [ Py b
R PRAGH R PRIEAE FH BEAT T R BIFIT , Tk B O
ARG AT BRI RE R 15 P15, 48 i A I A R F
IR AT IR 30911 B I HAEAS R 4 4
o IR K G BEB D /K RETCAANFE , 42 midE ™
E[M]O

FURIT, PROAKFITEAOY b BT 58 200 J % 358
Wy SR S AR K KROS5 D7 T {EX
TR FIRE A N £ -3 rp , % 3R 23 Y PR 5 fROK
75 LSRR AR A BT TSR D o AR TR R

FH B ZASH BIBFR ) SASOLL AR K], B 19 552 1
XA 3238 - R b+ e Kokl RIS A K 5
X AN [ J5 s A 3 1 PR I AR, S s R AR PR K
RIRGEHEIE, AR = S 7 R[] 4 5T 3 A X
B, AN S B 3R R IL M IX FE A o

LB ik

1.1 ks

P HIRIR T, b+ NS AL T RER
IO YD M 5 1 - A ST ROBER A2 g i FH B
PEJZ 0~ 20 em; R4« A S RO e il 06 1
R )= 30 ~ 60 ems o RN ALFESHIE 3 AR A 2
AT AU BN ER 73 BEAS BE AL PR 3 A, AR 485 1] s il
F IR SR EN E S A LR 1.

®1 LT EERMER

Table 1 Basic property of experimental soils
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Soil WKL % YR/ % KR/ % pH value Organic njaltler Total salt cﬁulnlenl J(emol-kg™1)
texture Sand Silt Clay particle /(gkg™") /(gkg™")
2~0.02mm  0.02~0.002 mm <0.002 mm
#+ Sand 91.41 0.33 8.25 7.29 6.86 0.43 6.56
H+ Loam 47.75 27.69 24.56 8.2 17.89 0.68 14.84
K+ Clay 12.79 36.52 50.69 6.59 19.35 0.97 16.89
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Fig.1 Effect of SAP to potassium concentration
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Table 2 Residue of potassium sulfate under different treatments

. TR #1 ik Spagi TR A5k L% . TR 5k L%t
K>S0, residue  Change amount K,S0, residue  Change amount K,S0; residue  Change amount

A1BIC 1.049 0 A2BIC 1.628 0 A3BIC 1.732 0
A1B2C 1.148 0.099 A2B2C 1.655 0.026 A3B2C 1.747 0.015
A1B3C 1.220 0.171 A2B3C 1.669 0.040 A3B3C 1.754 0.021
A1B4C 1.277 0.228 A2B4C 1.683 0.055 A3B4C 1.764 0.032
A1B5C 1.317 0.268 A2B5C 1.705 0.077 A3B5C 1.768 0.036

R3 BBRARBETHEEMHESN
Table 3 Significance analysis of potassium sulfate residue
+5 Soil texture Bl B2 B3 B4 BS

W+ Sand 1.049¢D 1.148dC 1.220cB 1.277bA 1.317aA

3+ Loam 1.629bA 1.655abA 1.669abA 1.683abA 1.705aA

Hit Clay 1.732aA 1.747aA 1.754aA 1.764aA 1.768aA

T NEFEARE 5% K250 03, KRS FERER 19K P25 10 83, T,

Note: Lower-case and capital letters mean significant difference at 5% and 1%, respectively, hereinafter the same.
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Table 4  The basic soil nutrient content before and after treatments
pH {i AP/ (g kg™") iR A/ (mg-kg™") ARWE/ (mg-kg™") R/ (mg-kg™")
S Ak pH value Organic matter Available nitrogen Available phosphorus Available potassium
Treatment POELN ) P OBLIIEE) e P OBLIIEE) i) P O] i) B O] i)
Before After Before After Before After Before After Before After
A1B1C 7.29 7.59 6.86 6.81 38.15 38.05 24.13 24.00 453.66 179.96
A1B2C 7.11 7.19 6.86 6.59 37.95 37.93 23.80 23.72 452.66 217.46
A1B3C 7.18 7.20 6.90 6.49 37.80 37.79 25.40 25.35 467.41 222.46
A1B4C 7.17 7.19 6.80 6.36 37.85 37.81 25.36 25.28 457.41 234.95
A1B5C 7.11 6.85 6.85 7.24 37.99 38.09 25.32 25.43 458.41 334.93
A2B1C 8.20 8.91 17.89 17.88 62.10 62.01 35.90 35.79 504.90 367.42
A2B2C 8.38 8.42 17.85 18.02 62.45 64.95 35.45 35.55 494.90 372.42
A2B3C 8.26 8.55 17.88 17.99 63.63 64.85 34.20 35.02 499.91 377.42
A2B4C 8.32 7.81 17.82 18.57 63.02 63.45 34.86 35.65 496.37 392.42
A2B5C 8.34 7.81 17.82 18.05 63.65 63.88 35.12 35.32 498.54 407.43
A3BIC 6.59 6.94 19.35 19.34 88.17 88.11 48.44 48.46 632.35 379.92
A3B2C 6.62 6.71 19.65 19.83 89.8 89.95 47.96 48.32 624.65 384.93
A3B3C 6.64 6.02 19.88 19.99 88.90 89.13 46.40 47.01 632.38 389.92
A3B4C 6.57 6.04 19.86 19.97 88.2 88.61 46.98 47.59 628.32 397.42
A3B5C 6.67 6.11 19.69 21.88 89.98 90.08 46.88 47.37 633.12 454.91
x5 AEEELEEMFLITUREZMESN
Table 5  Significance analysis of changes of soil nutrients before and after treatments
BT A3 pH{E AHHLBT AR A L
Soil texture Treatment pH value Organic matter ~ Available nitrogen ~ Available phosphorus Available potassium
W AL PER] Before 7.172Aa 6.854Aa 37.948Aa 24 .802Aa 457.910Aa
Sand RIE After 7.204Aa 6.698Aa 37.934Aa 24.756Aa 237.952Bb
e+ AL BER] Before 8.300Aa 17.852Aa 62.971Aa 35.106Aa 498.924Aa
Loam KB )5 After 8.295Aa 18.102Aa 63.830Aa 35.466Aa 383.422Bb
it AT Before 6.618Aa 19.686Aa 89.010Aa 47.332Aa 630.164Aa
Clay IS5 After 6.364Aa 20.202Aa 89.176Aa 47.750Aa 401.420Bb
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