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A B it h 4R 7K ( Salt-tolerant water detaining polymer, SWDP ) , FEAT 8 AL bR FI7%E 2L W 1E

KB . AARIL I AL SWDPH N i 15 B4 FE, BISWDPHM 2580 (251 ) . 0.5,

1.0F0

1.5 gkg ' W F. 45REW, SWDPHIIMARG R F AL F R8I MiES &, RIR4bH# ( SWDPHN
WA HIR0.5H1.0 g-kg VT ) AL BB BAEAT 0 BIBE AL T 12.69% F147.85% ; AN [l b 3T
S K 21 B KA MR B0 77 3 IR A 2 1 BIAE K T 12, 19H130 d; IEH KL, 55— ARl Ab B KA
PR R WA 28 A0 360 7 8.83% | 19.63%H122.39%, i 28 W ic i 23 I8 i 17 29.319% . 30.19%#11
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WRRAR IR, B RIS KRR X R A R FHASCR .
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ek R ) L Al R R ER
P R Y R AT 4
SN /11 0t IR ) K R AN et
3]% [18-19] ggfo

SR, A% 48 1 DR KGR AR TE B ok P iy
WS R A ey, (H L ER PR AR 25, Iz AE ARk A
77 v gk 22 it FH A NE 3 k058 B B E
PR KR it A R, A g rh R Y B Bl
W AR 3 S A, BRI T e A AR T T A
o TR BRI B & i, AREREAH T A —
FER AT TAE, WPANEGIR (Acrylic Acid,
AA) | 2-TNIRTBERE-2- LSRR ( 2-acrylamide-
2-methylpropanesulfonic acid, AMPS ) FIH L/
R A 2 MBE ( Methyl allyl polyethylene ether,
HPEG-2400 ) 50458 o 7K ¥ VR 3R A 0 1 45 1t 3
IR K ] (Salt-tolerant water detaining polymer,
SWDP) ,iZMRIKFIAE LB TR HN1.0% KCHF W+
(WA %43 50 R 1 787 gg 201 gogTt 0L
ARSIV A A ALV 5 b, DA i 2%, DA
SWDPMFFEXS 4, i i 8 L i v 1 A ke R )
M 22 IE R BETE E R A, F9ESWDPTETD
T B PR AR R IE B8R DA B AR R 26 F oK AE K
Bz, DA o SWDPXT T S8 7K P A8 %) T 22
P, [ SWDPTE VD 5 YRR 22 vEAE FH it AT 00 20
5%

1 MRS .

1.1 iREm R

g T HOR K R S w8 B AR DR K R
(SWDP) , FIARWR, FEKH RN R
(AA) | 2-TNMEBERE-2-H TR ( AMPS ) Al
HEL S N L B A 2 T ( HPEG-2400) ' ¥bF
RS, W R AR e B R A IR A F]
SHRLMRIEAE AR 30 em., AR5 cm; WRLEA
HiAS 25 ecm. HAR25 em. APAE-MKCL (204
g ) 3 BMRMEREIRETRR (ARKES, A%
EITER ) o EOKGFIE AR RSS, % T HA
£ 128 SN 1 e SN 1 =i § U 5 o
1.2 Rt

AHIFFEHEAT T B0 L U0 6 0 6 7 R OK
HE . Hoh, BRSO IR S A A Y

“laE AR, F20144E5H4H ESH30H 1
o E B B gt RIS TIR S (327037 14.407
N, 118 48" 0.29” E) #f71. N SHXHRE
F78%, 6—8H HFE¥KH36°C, 9—11H HFHX
IRoN29°C, 4EYYH BRETE 863 h, kIS FFE P AL
FEEROGREAL S, U BT VD 25 B8 1 /K b e 91 IR
TR 10 G H o B ERME 124, 7R
R b — 2 dl e g 4t . AR 243250 gAl
TV, BEALRDWBERAERRIZE, A RSl
B —ER S (FAENIIS gem™) o BRI
13250 g XTF7b, FSWDPHN 5 E 44 Ab HiL,
RISWDPH & 40580 (25F1) . 0.5, 1.0F12.0
gkg ' VT, BAMEEINER. 7F k4 abH
B 1208 RE S TR A3 A 150 mgIKCHR A5, #
TN ZERRA B2 WA . BB O BRI A
Ttk D E DR, 2222 M100 mL 2 &1
K, BRTEERF2 d, FIRSWDP 5K FE /4%
il (HH 7K R S AT W AR ) o B K T R
h B 1k b A R v e AR K Ay R R R, F A 2
WA 53 0 ) 12 WS A TP 22 150 mL A BT
AR, TR R AR A 1 (B R TR g i Y
KB ZE ), FH250 mL 4 B 3 Wi 48 I 1 1k
WER6 RER 1K, ek, /il R4 i ks
I
FORBFIALE FRAE (20144 ) 6 H21 HAEH
B B2 e pg ot R OF R IR = AT, IRk
TR EROK B 5 IEH B K AL, R DLV AR
B, BT TEEs B 58 E ke H ik 1y
HZE, FEBFERAK -BMagEah, &
WEEA ~2 cm, HAMREEMWHPENLS ke
(AT, FEEHAEL38 grem™) o AAARIRKTE
FERHAMA R (G SRR k. TR
) AR T, #SWDPH N % & 444k
L, BISWDPH# M= 45180 (25K ) . 0.5, 1.0
1.5 gkg ' V1, BAFEEINEL ., EEKE
KA REAS SRR, AN [ B 3 8 AN [ e ) A 22
[RBEFRW, R TN 25T, B
1R B B sl v )2 DL AR R EORAR S . i,
B 1L 24 403 6 B R 1/ S B A 24 IO SRR L B A 1/1 000
WM, W, e R 1/500%k B . ARE2
REFE—K, BRIEPE200 mLE TR, 6 h)n s
100 mL koK, Hrfr, TREUKBHIA, iRl
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Je Fie R E RO A KK W ik ve i — A AR 15 1k
BERE, PIAS H 5 WS4l B AR RO . 1EH K 4
7 H TR H 8 RO E K W B SR R E E A
HJg (8H25H ) WOk KAtk RIA, Rik—4
PRUT A PR G B T RS fd HIROCR , 1E % oK 41 7E
Bt BRI AT, ES I T R
(ABAME IR F ), IR X B S RS
B —FEAHR, F8HA30H HEATFAE, 1173 H Ik
(P TR AR B B A I A A H )
1.3 MEFE

IR R B 2R R ARG BT (FP 6407
KAECEETE, LGS BT AR A R A )
s BEREMRAR S =R E AL (UV 8100
BRI AN AT WL oy 66 T, db s SR B R R A
FRARD M, #R &R OB TR E
BERTERHASI L EENE (700 nmJE K
gh) s SRR WekR R HLT R SE AT
SART ==V D B/ 7 ST 7 =T A i SR 2
g A T R AT
1.4 BIBEHH

R IR 6 B s Y K FMicrosoft Excel 20071k

TP ERbRHE2E A9 THSE . IR 3.1 280 PF XS AT
SWDPH & A FE T &6 b5 1Y 22 5 W & M AT 1 R
K& )5 208 (One-way ANOVA ) , &K
40.05, 345 Origin 8.5 7424 .

2 45 R

2.1 fRZKGE X $F AR R R K A2 D

TESWDPH e ~2.0 g kg ' VW FiE, T ™
I IR O T BOM AT 3 26, TOWRIE IR
HIL, {LAEXTSWDPH N 40.5 ¢ kg ' VBFAI1.0
g kg VDT W PR R S AT E BRI
PR R S MO A BB LR 1 FEARINE 4
HJ5, SWDPHE AN H0.5 g-kg ' VT HI1.0 g-kg™'
Vo F I WO A R ZE A R b BARBUR 55 (4l
ZREE (P<0.05), HMHEETREE SRS
WA T 12.96%H147.85% , fHASEENE, 1E5
W, 4SWDPS VTR FiE 1.0 g kg
BF, R AR R R RN = TS AR, ST
B KA A B R AR5 — UORIA R R 2, )5
SRR A X R

*1 WRAKFTERMEBTHRZRAMNEE

Table 1 Cumulative leaching loss of potassium relative to application rate of the salt-tolerant water detaining polymers (SWDP)

- SRRy
SWDP ==
PO Potassium content of leaching solution/mg it
Addition of SWDP/
-1 Total/mg
(gkg™) M @) 3) )
0 163.3 +1.06a 5.81 £0.08a 4.18 £0.09a 3.97+0.14a 177.3 £ 1.23a
0.5 142.6 +3.61b 5.63+£0.07a 3.26+£0.21a 3.33+£0.27a 154.8+3.21b
1.0 68.61 = 11.32¢ 15.67 +4.48b 4.20 £ 0.83a 3.99 £0.80a 92.5+6.09¢c

T RHPISWDP Hlinit R/RSWDPHFIYFTIELL; (1), (2). ). (D HIFRARIESWDPAREIE T, Uik
BRI UR S REIE AR, KPR ME « bR s RSP ARNS FRFRZEREFH (P <0.05) .
T [F] Note: The application rate of SWDP is expressed as mass ratio of SWDP to sand. (1), (2), (3) and (4) in the table

refers to the round of determination of potassium leaching loss with leachate relative to SWDP application rate. The

data in the table are means + SD, and the different lowercase letters in the same column represent significant difference

at the 0.05 level. The same below

2.2 RIS EAREKRIA S SEREF
HWEFES WD P B IS KA A AR KR B 5
PSRRI, 20 0l BEAT T S RLUR IE % Lk
P GRS . 72 TR &MT, ANFEISWDPAIA &
FORMERAFE A28, ATEAE H, SWDP

A BE % 12 3 SE K T ORS00 T B KR A R Y
FENEBTE] (P < 0.05) o 5 ARISWDPHZS 1 4b 3
FHEAES, MSWDPH# & ~0.5. 1.0f11.5 g-kg™'
b, TR AE RAE IS B[R] 4 S T 12, 191
30d.

http: //pedologica. issas. ac. cn



6 3] BRI R ORAGRI VRS TR AR A 15 1425

R2  RKFIF EHR N E X K77 55 B (8] B 5200

Table 2 Effect of addition of SWDP on survival time of the maize relative to application rate

SWDP# i i
. y 0 0.5 1.0 1.5
Addition of SWDP/(g-kg™)
FORAF I B [
17+1a 29+2b 36+2¢ 47+2d

Survival time of the maize/d

ERBEKRET, ANESWDPH & W £
KRR R . 250, T, EE R K LSS
RUWR3. iF LR, H—#h, KFESWDPH
T A B R KRS R AR . T R R A B 2
5 (P <0.05), MXFaEALE, KSWDPHEN
HH0.5. 1.0FIIL.5 g-kg "W, E RIS
SN T 21.53% . 35.90%H170.70%, T &5
WA T 26.13% . 26.60%F131.30% , & 5434
HINT16.42% . 17.16%F120.30% , T1fi*%f T £k
PR e R T BRI 5, AR SR — A T SWD PN
H1.0 g-kg ' VPR FIA R e KA, BE KT H
b3 (P < 0.05) ; AN, ANFEISWDPHANEH
AR FXT 55— FE FOR MR 2 A B (P >

0.05) . 5 —FEd, AFESWDPH N AY AL B £ K
MMMk . 25, T . S AR A A B
FES (P <0.05), MY T4, YSWDP
B 0.5, 1.0f11.5 g-kg ¥ TFH, FEHRMk
PR A BIBAIN T 74.27% . 101.2%F1110.8%, £
SN T 37.84% . 39.90%F146.58%, T H 435
HIINT86.92% . 113.9%HM122.0%, fif & 5 38 jin
T121.1% . 164.5%F1216.4% , 5% KM T A3 514
T 19.84% . 44.08%M146.17% ., {HF1F B2,
SWDPH NI AXS F FE KRR T S AR AR 520, AH
LT —E, S b R, X nl g R
IKFNRIPERER DG, MABUKFINA 4t , AR
KA B — s 1 &AL ]

*®3 RAKFTEIRMEXNREEREKEHSERNEN

Table 3 Effects of addition of SWDP on growth and morphological indexes of the two seasons of maize relative to application rate

SWDP B il i 1 = NLNITEA
i e , TE . 4
i Plant height Stem _ Fresh weight Maximum leaf
Item o . ) Dry weight /g 5
Addition of SWDP/(g-kg™) /em diameter/mm /g area /cm
0 63.17+3.75a 10.60+0.80a 10.64+0.50a 670.0+14.14a 476.5+33.52a
TRITIETE
BotEEK 0.5 76.77+5.30b 11.27+1.26a 13.42+0.24b 780.0 £49.67b  608.9 + 59.45b
First cropping
. 1.0 85.85+4.15¢c 12.45+0.11a 13.47+0.33b  785.0£4.08b  541.7 £20.85a
of maize
1.5 107.5+2.27d 12.61+0.77a 13.97+1.18c 806.0 +41.10b  540.8 +50.14a
WK 0 27.83+0.85a  5.84+0.49a 4.13£0.34a 18.33+4.03a  257.6 +27.63a
Second 0.5 48.50£2.50b  8.05+0.05b 7.72 £ 0.28b 40.50 £ 0.41b 308.7 + 8.82b
cropping of 1.0 56.00 £ 1.00b  8.17 £ 0.06b 8.80+1.77¢c 48.50 +7.76b 371.1 £0.95b
maize 1.5 58.67+3.86b 8.56+0.23b  9.17+0.28c  58.00+4.08b  376.5+6.25b

23 RKFIMNERKMHZFRZEKN, P, KIRWE
EpfA!
I3 6 TE K SR P FOR R g R Y
AN P KW AT e . 25 SRR, A
SWDPH I A FE T, PitE EKMMRAN, P, K

W 25 B (P < 0.05) , 44030 b £ KA bk
N. P. KW BESWDP AN (1 14 i 5 30 H 3
B, S5 AL, MSWDPE g N
0.5. 1.OAIL.5 g kg ' WFiF, 55— K KMER
W AN T 8.83% . 19.63%H122.39%,
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BEE WU B T29.31% . 30.19% Al
52.38%, PPEWMCER /T HIEIN T 11.61% ., 18.12%
H120.72% o 55 3 T ORAF R 2 Z W& 53 0 35 in
T55.50% ., 117.1%F1143.7%, B2 W& 5 53
T 77.12% . 161.3%HM156.5%, & W& 535
BN T 55.42% . 74.13%F184.33%. [AAf, SWDP
YA T 26 EoKR i g R S A —

20 FL_JF b b

14k % £ it Chlorophyll content/ (mg-plant™)

0.5 1.0 L5

~ SWDP £t fjiifit Addition of SWDP / (g'kg™)
=

2 15F

N} F c
= e S

3 b

5 12| g 0

=

o,

2 a

Soof °

z

>

i<}

g o6l

o

z

g

S a

2 03+

<<

i o b, % %
= g0 L 1 L L
= 0.0 0.5 1.0 15
% SWDP #tfillE Addition of SWDP / ( g-kg™)

e Ve, MSWDPH N k0.5, 1.0M11.5 g-kg™'
U FBF, B2 KM AR E R T
9.89% . 31.23%F132.13%, i, 1.0f11.5 g-kg™'
TP B TR H2E R B E P < 0.05), %
TR R KM MR A TESWD PN
1.5 g-kg VPR, WEETHAMAIP < 0.05),
FEXF S AR R, L N T 46.78% (E1) .

d
200 o F Ce L
e S be
a
=]
160 -
120 |
80 |-
d
40+ b 1 C
a L]
L]
! . 1 L
0.0 0.5 1.0 15

SWDP Hfiiift Addition of SWDP / (g'kg™)

150

F .
c. de
o s b, ¢
120 &
9 F
60 |
c d
L]
30 be
a
L]
0.0 0.5 1.0 15

AW it Absorptive amount of potassium / (mg-plant™)  4{# W ir it Absorptive amount of nitrogen / (mg-plant™)

SWDP #t il Addition of SWDP / (g'kg™)

W Fr B—fEORMIAR, S: S TIEE KM, AFFRFRRZERBENEH (P <0.01) Note: F stands for the first cropping of
maize, S for the second cropping of maize, and different lowercase letters mean significant differences at the 0.05 level
BT DRAKGAS R B In F P7E EORAE AR 4R & i N P KIS i A2 Al 3

Fig. 1 Effects of SWDP on contents of chlorophyll and absorptive amount of N, P and K in the two seasons of maize relative to

application rate

PRAF I A £ BT, AL RE 48 B AL 1+ 5 b AT
VEVE SR MR IE LR, T ELRE B FA E TS A
IR AT - 40 7 T R b PR SR AR BT I 2 . AR
S OB R K ) S WDPAITA V07 Hi 47 0 FE b 7 18
W& B, SWDP A RE S B 540 b 7 A e
(i AR VA AL 2, EL I E A G sk e
(1), 4SWDPHIA i i 5L 2 B 52 1y
KIS . X2 ImAYF i SWDP i /K

BF, 7R B B R A R] B BB S 1 1Rl B 245
AR, ARV K PR, b T b+ iy
KA [, SWDPATREME M i B 7284 5
2 10 W BAE R R RE R v B KA T IR, KK S T
TR, A R P
AR R SWDP I A VD F Hh AT B AR 50 B &
B, SWDPHII AN AENS SEK T 2Bk &4 F &
KB 1 A5 BsF (), 177 L BB A8 48 2 4 v 1 /K 4%
PFF EORAE MR MR . 25, & 3R K T AR
S, B A BRI A R 8 A AL R A T

http: //pedologica. issas. ac. cn



6 1 W

WE4E . — R ER AL ORI Vb8 KA KR 520 1427

KB B 78 A RNk s 8 2, i A5 A ) A R P A T
Gp )+ R BT 5 70 R A K AR B, 2 VA 3 0 A
ARG R . AL B R A R
gpr]: [25-27] N

N. P, KEEXKEHREKREKEHWLTGEFRT,
HE B AR B O R B BRI R RE TS IE W AR K
AR E R X AR A R, A P
A Z R RK T EIEGOKRIE IR, &
PUARERRILOK ) (RGNS, M B 5 R
FREN AR ) RENS i 2 2 = A 0 X+ 1 008 1 )
R, (HERSTHRINE, SCRAAKHE, H
JE R 2 T Na K H P AR R, Bk A
i, XTKTMCRFRE 55 . AW b & B, SWDP
FIIMARTF ERAHEN . P K& 347 B 8 194 iF
YER . BARIAR T o ROk, HJESWDPHEAT
R PR UL 3, RERE I R AR 0, (S
AR KRR R S 5% . SWDPAFIA VS T,
F B I 7K s B K 1 T AL B 3R o B A L
H, FEESEER G ). T . BT g .
B SEILHIG 3 T X IR RN VE R, AR AR
KT KSR S R OR B AR R AR 37, 7F
WY R & B W Z 8 R, DLk 2 2 & A iR
N. P, K& RHROR 228

PR AR AR R 1 5 e AR 2 BR ) L4 1
A SCHEDR ZR . BT B DR AR 1 T e v i A1
EAMLAE I [ 5 F LR AR Rk 0, T
ABFFE A AR K FIZEL.0% K CLE W i W i sk
A 5201 g-g ) AR PO, IR
MR b MR A T, 1 rh ] AJE R 7R SRR DY
e , 38 A IS G R A S A K R AR L fE
S AT R R AKGR A P, L A AR B R K
AR AT IR 190 g-g™', (HURTER G ad 2 i ir fifi
FR T I BE R 528 AR Al ok e, AR s .
AREFE I 2RI R /IN A R AT R T 0 TR A SR
77 VE R HEA TN A T 1 45 R DR AR, A 7 AR R
I, AR A AR B ER K SRR 25 B T %
P, R LR A F & T Gy 4 AR X i 320 3 it 66 5
A A, H AT AR KR A AR B R K Y
WAL R L H50 ~ 100 g g™, FEaMm A N E T 7
207G, MASHIFSE A A FE 08 DRK FRIAS (U 4
H A 3 A AR X 3R (BT il A R 78 A8
i) .

BB, A R BAT AR K e A+ 48 )5 Rk
FIHZCR AT . AWt , Rhit— L5 SWDP
AR RFSEE HTROR B K e 5 — 3 oK AR
RILE G, LI T MR (RSN IR
AKF ), X T ORI R R . 25, TR
fif H . ORI, PSR S RN, P KW E
HEATIGE , RIUAH H S — 2 B KA R, SWDPHYM
AN T FORME R A K & & AR IR e 55 — i ol
JIEA G 7= AR SR 1 s DA o AN B A, PT RE R I
I SWDPJiti A + 3 J5 75 B — & (1 AL s [a] HAE FH A
Aeis B Kb, BT, AWFSEIET T &0 E
KRR, FEARXT HAEAEF W = B kT
e, M K A i — A A 5T

4 4 K

ARG AELL VD S TP I ARKFISWDP, REfE
RS T RO RAEPE AT, AR i F R AR A
KER:; MMEAEBUKRSMET, SRS AdaE
g SR AR AR A TG I ) . PR, 7 B S K U
JIE A D 5 4 4 rh R GROK IR B AE KR B
HREWAER, 40580 A SWDPTE T 7 1 X Ji HAF
FE Ak A B A 07 B AR A

A
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Effect of a Salt-tolerant Type of Water-retaining Polymer on Growth
Characteristics of Maize in the Sand
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Abstract [ Objective ] Water and nutrients are essential elements plants need for growth. So it is very
important to improve soil moisture regime and crop fertilizer utilization efficiency in agricultural production.
The purpose of this study is to investigate effects of a home-made salt-tolerant water retaining polymer on
leaching loss of potassium and growth of maize, and determine roles of the polymer in water retention and
soil nutrient conservation in sand, in an attempt to provide certain technical support for application of the
polymer in the arid area. [ Method ] In this study, a pot experiment was carried out using sand instead of soil
to explore effects of the polymer on leaching of potassium fertilizer and growth of maize of two consecutive
seasons. The part for leaching of potassium was designed to have four treatments, in terms of application rate of
the polymer, i.e. , 0 g-kg™" (blank), 0.5 g-kg™', 1.0 g-kg™" and 2.0 g-kg™', and the part for maize growth also had
four treatments in terms of application rate of the polymer, too, i.e. , 0 g-kg™' (blank), 0.5 g-kg™", 1.0 g-kg™' and
1.5 g-kg™'. At the same time, all the treatments were subjected two levels of soil water content separately, that
is normal and drought. The second crop of maize was planted after the harvest of the first in the normal group.
Content of potassium in leachate from each pot was determined and plant height, stem diameter, dry weight,
fresh weight, maximum leaf area and absorptive amount of N, P and K of the maize were measured. [ Result ]
All the findings of the experiment demonstrate that the polymer helps reduce leaching loss of potassium
fertilizer in sandy soil. Comparing with the control, the treatment amended with 0.5 g-kg™' or 1.0 g-kg™' polymer
was 12.96% or 47.85%, respectively, lower in potassium leaching loss. In the treatment amended with 0.5 g-kg™',
1.0 g-'kg™' and 1.5 g-kg™', the crop survived 12 days, 19 days and 30 days longer, respectively, in the drought
group, and the crop of the first harvest was 8.83%, 19.63% and 22.39%, respectively, higher in N absorptive
amount, 29.31%, 30.19% and 52.38% higher in P absorptive amount and 11.61%, 18.12% and 20.72% in K
absorptive amount, and the crop of the second harvest was 55.50%, 117.1% and 143.7%, higher in N absorptive
amount, 77.12%, 161.3% and 156.5% higher in P absorptive amount and 55.42%, 74.13% and 84.33% higher
in K absorptive amount, respectively. [ Conclusion ] All the findings in this experiment demonstrate that
application of the home-made salt-tolerant water detaining polymers in arid and even desert areas could
significantly reduce nutrient loss and improve soil water regime.

Key words Salt-tolerant water detaining polymer; Sand cultivation; Leaching loss; Pot culture of

maize; Physiological characteristics
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