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SR, AL G IRK R EBARAE 5 B /K S s, B #h e 22, I AE R0k
A 22 it FH A I R B RE B S 2, U RGN R, IR RS R
FAE RSO SR PR, PR T B AR T IR o 7ERT BRI & 5 T, AR
HOA— MR TAE, WLANEER (Acrylic Acid, AA). 2- P9t M -2- FH 5k P 1 1%
(2-acrylamide-2-methylpropanesulfonic acid, AMPS) Fl H! 347 5 3 R4 25 lF (Methyl allyl
polyethylene ether, HPEG-2400) A S A JE i /K i 3R i il A3 2E 284 £R 7K 771 ( Salt-tolerant
water detaining polymer, SWDP) , iZER/KFIFE 2 B 17K A1 1.0% KCI ¥ H BI85 il
91787 g9 1201 g gt ASCUAD AR LI B X B S 1, LA SWDP AT
X, T8I A AR e AN U R IR A 24 IS TR TE oK AR S, W9t SWDP £+
HH AR K AR A AR AR L AN R 46 FORAE K52, DUIRf 2 SWDP X T 3Rk £}
R BB, [RIES T SWDP 1EVD FH I RESEAE AT YD 7L

(RIS

1.1 e

BRI T AR A 0 A9 400 F T 2R AR /K 57 CSWIDP), IR AR, B 9 PIAR CAAD .
- -2-F RE I TR (AMPS) TH S DY 3 SR 45 240 T8 (HPEG-2400) P, b1y
YD, W E R A A B TR A T o SERNK A% N 30 cm. B4R 5 om; YR
TEAIAE NS 25 cm. BifE 25 em. HAEY KCI (AhHT4l); o BB 22 ISR (E kK
M, BEMEITE). EXRMAEALS 958, i T EARME. T2, iR
.
1.2 R

AW FREAT T A AR IR IR A S A KRR Ferh, AR IR S A
Uy« Al LA A, T 2014 455 H 4 H%E 5 H 30 HTEH ERFER: R 50 L6 50 7
JRE (327031440 N, 118 480.29 E) #AT. =N EHMIRE AN 78%, 6—8 H H T
KR 36°C, 9—11 A H PSRN 29 °'C, FH H BB % 1863 ho RIS FE AN 4Gk 6 IR
AbFE, RIEFTHYD TR B PRSI T 10 B IR 5 4 o R E_EaRkiaAE 12 4, e
VEAE A b — R E AR . FREL 12 45 250 g AFED, BEN 12 NWAEREE IR, A
S S Ak B — i (1 B e B (A E N 1.38 g cm™) . FEFREX 12 3 250 g [ X F1), 4% SWDP
POIEBEE 4 MbE, B SWDP &SN 0 (). 05, 1.0 f120gkg™ 1, fE4k
HIE IANEL. £ LR 4 NP 12 A sl in 150 mg () KCHEE IS, RIK
I FAA B2 . 3 DB Mo K DB S, g2 m 100 mi
FETK, TR NEEEAF 2d, Hifk SWDP 5K 78/ il (K O R wom =) » =5
K D3 CUBE, SRR LI I R b 7= A K oy 28 R AR R, P S s 20 il 1) 12 ANtk A o
ZEMRIN 150 ml B FOK, WEEIEHIZE 1 min™ (B kR P g R K K AR TR SR,
F1 250 ml #ERICEE M. BIER 6 RER 1R, L4k, 0l 4 IIMET 2
7.

T K AAARIE T F4E (2014 45D 6 A 21 HAE A E R B g 5 H 0 7 i = AT,
I N T R EKERL S EE AR A, LD FRE L85, By r R 5 Bif. i)
B0 FORSeKT AT, FEICGFKAEK By a8, BYEEY 1~2 om, &4
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RGP EN 15 kg TV, BEEHIE 1.38gem™) . ARG H HMmEE (-
BYIAEKE. IKE. REHEIE) NEMHEM T, % SWDP #nEkE 4 MMeeE, AP
SWDP #&i&E4r 78 0 (Z51). 0.5, 1.0 f115 g kg T, FMEE 3N EL., EEK
AP AN FR R, AN [EI RSV AS [RIVR FE IS 22 IS R, VR T SRR M B P 42
18R, By s ZRab 2 DL 88 TOKIRM. HETH, AP R8s 15 B2 IKE
FEACE R 1/1 000 ¥R (LA, HWE, FCERL 1/500 REMEH . &2 REgE—IR, fiR
J5% 200 ml EFEW, 6 h JE e 100 ml E3kK. Hr, TREUKEA, 70 E% R
BRI B SRR GE — N H G IR, BN H G SR AE R . IEH K4,
75 T 5 378 SR B SROK 5 SRR E WA B )G (8 H 25 HD R B K b Mk [FIRT,
kBRI IR KR B AT RS R, IE R BUK e 5 — 3 KA H G, &
ST IS AEAE CRBUAUMEIMERKFAD, ISR & AP RS 5 —#ME, T 8 A 30
kAR, 10 H 3 Hk (M 7E B KA 8 JE A K A D
1.3 MER*.

W R R SRR G (FP 640 BRI KGR TE, BRGSO e R A
FD ENE; FOKEARER S ERAYLIKEEIE (UV 8100 B BUE AT LAy e T, bt
AR FMGERAIRAT) WE, M5 & 2R G ETHENE, MRS E XA
PEIE (700 nm P KAy B GERBR . SRR BTSRRI 4 R K
FRRIORRE . 224, TE. S F AN A i AR AT I
1.4 HESH

IR RIS H i K H Microsoft Excel 2007 #EAT T3 E bR HEZ THE, F R 3.1.2 #fF
XTAN[E] SWDP #in & Ab BN &5 1) 22 57 0 35 M 04T 1 HLIRI 3R 77 2 73 i (One-way ANOVAD,
BEMKFE N 0.05, 345 5 FH Origin 8.5 #1742 K.

2 45 R

2.1 RIKFIXTERAEIME R ARSI
fE SWDP #IniE A 2.0 g kg™t vb T, 3T ™ E VA KN G B0k sk E 2, iR
M. Hk, {XAEXT SWDP #EinE N 0.5 g kg™ ¥ 7A1 1.0 g kg™ ¥ ki o 40 2 ik
ITINE, BEIOMIER AR & B A FRE IR 1. 72 4 NSRS, SWDP BN
0.5 g kg™ Vb FH1 1.0 g kg™ DT IR AL BB RIS BBV E S S AAMLE R RE (p<
0.05), FFAWMIEFEFE TR FIFFICT 12.96%F1 47.85%. (HIFERMIZ, 155 UME
i, 4 SWDP 5% fLh Ay 1.0 g kg™ I, AP B 3 A R T e 1A AL E, X
A REAR RN IZAC PR AL S — ORI RS2, Jm SR A B
F 1 WERKFITERMEBTHZRRRRNEE
Table 1 Cumulative leaching loss of potassium relative to application rate of the salt-tolerant
detaining polymers (SWDP)

. IR B .

SWDP #fin : : i it
- Potassium content of leaching solution(mg)

Addition of Total
SWDP (g kg™) 1) @ @) (4) (mg)

0 163.3+1.06a 5.81+0.08a 4.1840.09a 3.97#0.14a 177.3+1.23a

0.5 142.623.61b 5.630.07a 3.2620.21a 3.33#.27a 154.843.21b

1.0 68.61+11.32¢ 15.6744.48b 4.2040.83a 3.9920.80a 92.546.09¢c
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7E: e SWDP & #Rox SWDP S50 F L (1) (2) (3)« (4)7FARTE SWDP AJF#hn
BN, PHOHIER R A R S RIE S R, R P E e RSP AR NG TR OR %
FiE3E(p<0.05). FIF 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 means3SD, and the different lowercase letters in the same column
represent significant difference at the 0.05 level. The same below

2.2 RIKFIX ERE KRR SR SIBIRAIR T

NWEFT SWDP IS T KA AR KR 5 ISR IR, 73 ) BEAT T SRR I
WHKRH BRI . ETRF4 T, AR SWDP A& TKMEMRAEE M £ 2 Fiw,
LA, SWDP KIIIARENS &3 SE K TR A T B ARSI (p<0.05). 5
A0 SWDP %5 (AL FEAH LEAE, 24 SWDP #Ehn&> 0.5, 1.0 A1 1.5 g kg™ v i, T Khitk
AT A2 BIEC T 120 19 A1 30 d.

F 2 RIKFIRNEHZINE X FRTF AT EI IS0
Table 2  Effect of addition of SWDP on survival time of the maize relative to application rate (d)

SWDP # &

. 1 0 05 L0 ko
Addition of SWDP (g kg™)

FKAFIEI 7]
Survival time of the maize (d)

17+ a 292 b 362 ¢ 4722 d

IEFMOKEHETS, AFE SWDP #inE KMk R 2. T8, S8EE Lokt
MR L3 3. PSR, B—FF, A SWDP #insE b3 F Kbk T E A
G REES (p<0.05), YT ELME, 24 SWDP #hn& )y 05, 1.0 f11.5gkg™ ¥
T, R RMEARAR 2 BB IN T 21.53%. 35.90%7F1 70.70%, - 2 AN T 26.13%. 26.60%
F131.30%, SEE AT 16.42%- 17.16%F1 20.30%, 1M %f T F KA KM AN S,
FE 55— f SWDP o4 1.0 g kg™ V07 AL A 1) 5 K AE, B K T Hofth b 2 (p < 0.05);
BEAk, AR SWDP B it AL B 55 — 3 TR I 2SR A R 2 (p > 0.05).
#H, ANE SWDP #in&E AL B FOKME MR 20 TE ., SRR KM AR SA B2
5% (p<0.05), M TaE4M, 24 SWDP A 05. 1.0 M1 15 g kg Wi, Ek
R AR 2 BB N T 74.27%.101.2%#1 110.8%, 2540 70 5188 h0 1 37.84%..39.90% A1 46.58%,
TEH PN T 86.92%. 113.9%F1 122.0%, EHE 3 HIHIN T 121.1%. 164.5%F1 216.4%,
BORH A SN T 19.84%. 44.08%41 46.17%. {137 Z 152, SWDP [N ART £k
MRS STRb RIS, AT 56 —3, B8 RN, X nl g8 5 LRk 14 Be
Ky HOROKFAIIN a8, AR SR 7R B — e B2 AT ]

*® 3 RIKFITREHZ M E X A EKE KSR

Table 3 Effects of addition of SWDP on growth and morphological indexes of the two seasons of maize

relative to application rate
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SWDP X B R T A
o = . H 1
e & N F& fif _ g
B gE| » ] Stem ) ) Maximum leaf
Addition of Plant height . Dry weight Fresh weight
Item 1 diameter area
SWDP (g kg™) (cm) ()] ) ,
(mm) (cm?)
EHEK 0 63.1743.75a 10.6040.80a 10.6440.50a  670.0+l4.14a  476.5433.52a
First cropping 05 767745300  11.2741.26a 13.4240.24b  780.0449.67b  608.9459.45h
of maize
1.0 85.8544.15c  12.4540.1la 13.4740.33b  785.024.08b  541.7420.85a
15 107.542.27d  12.6140.77a 13.97+1.18c  806.041.10b  540.8450.14a
EoEEK 0 27.8340.85a  5.8440.49a  4.1340.34a 18.3324.03a  257.6427.63a
Second 0.5 485042.50b  8.0540.05b  7.7240.28b 40.5040.41b 308.748.82b
cropping of 1.0 56.0041.00b  8.1740.06b  8.80+1.77c 48.5047.76b 371.140.95h
maize 15 58.6743.86b  8.5640.23b  9.1740.28¢c 58.004.08b 376.546.25b
2.3 RKFIFFTEXRMHFEZEESER N, P. KIREEHIE M
3 AN I K SRR P AE ORI 2R B S NS Py K IR E T 5E - &5 5380,

AN[E) SWDP #EANE R, 7 T KA N, P. KR EZ R EF (p<0.05), FibH
HEORAERE N Py K IRSCEBE SWDP BOImE g in 200 b st . 525 A48,
4 SWDP M 0.5, 1.0 F1 1.5 g kg™ 0TI, 55— 2 B RAE MR R KW 2 5138 0 T 8.83%.
19.63%411 22.39%, B ZWCES> 0 T 29.31%. 30.19%7F1 52.38%, 4 Wi &4y H) 1
Iy 11.61%. 18.12%#F1 20.72%. 5 —7E KM ZWYCE 713N T 55.50%. 117.1%
1 143.7%, T SR 20 I N T 77.12%..161.3%F1 156.5%, 4 2 W fie & 43 S 3 0 1 55.42%
74.13%71 84.33%. [F]Hf, SWDP AN TP HE TR 4R 3% & st — e e mfE
24 SWDP A 0.5, 1.0 F1 1.5 g kg™ 0 T I, 85— 2 5K Fr -4 2 & B4 S0 T 9.89%.
31.23%71 32.13%, H:rr, 1.0 M1 1.5 g kg VW FHIPIALBIARXT T2 A2 F 5% < 0.05), %
TFE KM GRS BEIUATE SWDP #nE Y 1.5 g kgt Wb T, BT HARAE(p <
0.05), AHXFZFEALEE, HEEMN T 46.78% (K 1.

L JF b
e
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o
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=

[S]
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=)
S
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w
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e

0.0 0.5 1.0 1.5
SWDP #J115 Addition of SWDP (g kg')

M4 25 & Chlorophyll content (mg g)
=
5

b 13
.

H

HEWLYCE Absorptive amount of nitrogen (mg plant”')

1 1 L L
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e Fr B AR, St R TN, TRITEERRZE R PEHN  (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
K1 GRAKGRIANRESOIN R N P SRR 2R & 8 A NG Py K IR AR (L s
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

3 i

PRIKGRAIIN 38, AL AE 8 PR L33 b n i PR IR 70 U 1%, T LRSI A 2 Lo as
. BRI R A R AR I TR P A T Ao oK) SWDP AT rhifkAT
B AE I RSN A L, SWDP IR RENS W] A0 v0 7 R A AL Ak a0 O, HLBE I B
BEIMBCR B IIE. (3R 1), 4 SWDP A @i H 2 MBI ZEHUK OIS .. XREFA
IS 1K) SWDP JEKIN, R B B AR RN BEUSRe Vb TR S 25 1BV, (675
WP REAKPERAC, Wb T 7Kk . [, SWDP 4 Retdiiid & 1A #ie 5 R
WG BRI X AR () K REEAT IR B o K5 90T B v, R4 40 3R TR O 2 AR 24

KRR SWDP INAYD 7 AT 2 AR I I & 3L, SWDP AN AL RE RS HE T -8k
IREEAE N TORMER AOAIEI 18], 10 HLRE RS & 28 4 i IR oK 6 AF R ORIk Ry 250 T
ficg 5 M KT AR S, IR RO ORI R N BE AT 28 PR V-1 R K I I 28 R AR B2 %
FEAS R 2B A I AT S G 1) A 50 5 78 A K N R L, 32 T 19 AL IR AR AR 355 77 ot T 522
LR R A N,

N. P. K I AKRHEHRERKERLFEIRD, HEENRERERICRBTORERAES IE
AR SRR ERALERI I RCR, A PR L I N S RO AU T
TRARPRAIEIRSS:, A BUNEE R OROKGT] CRIATIGERINZS, MMk 5 R IR B SCIHRY)) Rels 2
E PR IR ENC A A RCR, ERX TS, FCRMAKPE, HEREHRT
Na"Fl K e R AR ), BT, % KT RFRe 095 . mAw 7ot kB, SWDP
AR T FOKAERR Ny Py K SR H BRIt e . BARFE & T ER B RoKGR, E
SWDP A AT #h kR 3, AER RO R Eh Y, (5545 LK AR AE B R 1455 . SWDP
DTN, B SRS R KRR T TR W REAE RS, R @5 7.
WAEte T BT AT BRI 58 1 IR IR AR R, AR A T 7 KT
TR REB R AE DRG0 T, AP AE KR E RN 28RN, LLA IR mifE Rk Ny P,
K £ B I 2 2,

DRAR AR £ 75 1 B PR A ELAHE T N2 P P S B DR 3R o i B ER /K T 6 28
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AR, BT BRI B R LA A A B K P, AT A E R ROKRIE 1.0% KCI
PR IO T iA 201 g g P IR, DURTIIRIR ARG 146, HIHHEIA
FER TR AR PRI, 8RN NS 7R o5 ST BRI Bl BERS A R DRI
it P, L7 R AR B R K HR (MR SO B Tk 190 g gt (EURTE B A el et A £ 7R 7
R G A TR T, HRAR R . AR, RN R AT A T R R SR A U
FHE B IR ) 25 A GRAKFR, A7 BRA R FEA, (H A HAE AR B ER K b AR SR 2 B 8 R
B DRI, FEOR KGR FRIRIT A T T s AR A8 28 g i 5 5 IR AR — 3 St I i Tt 45 OR /KU
R ER K R RIS 495 50—100 g g™y PRI AN T 5E 20 6, AT AT R TS A
I PRARFUA RS £ P e, HLCHRIE A A B (R Rai& 08 7 7524

BB, AR SRR 35 RRER M AR AT L. AT, Juik— PR
B} SWDP (IR FFEAEACR, IEH SURAES TR BRI LR R, EESATER 3
Pt CRBANSOIORAKTD S XEEE —F TORMEMRAObR . 250, TE. SRS, RN,
MR EM N, Py KIRICERATINE, AP ELS — 2 SRR, SWDP BN T %
KAERAE AR H WA AR SE e N P AR IR LR I B DA 1 AN, 7 e A
79 SWDP g N 385 5 2 € N2 AU (8] AR A REE Bl KA. HET, ABECEAT 1 &
B AT TR BRAS, FEARX A A WL B AT I E i i AT K st —
S

4 #Z&

AT FAELTYDH B AN LRIKTT SWDP, REWS .2 4 = vb T R PRAK DRIEAE AT, etk ok
FERRIAREH s BUEAESUKEIZEAE T, PRGNt BE 8 A A AR I AF G I 18] o DR
A F EE SRR KR AL R A o 3 R SRR OKGRDG L) LR 3 AR AR B A B AR Y AHIE T AT
79 SWDP 1£ T 541 [X JCHAE TR RAL VA 2 AP i 2 S (A

2 F Xk
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Effect of a Salt-tolerant Type of Water-retaining Polymer on Growth

Characteristics of Maize in the Sand

WEI Xian? CHEN Ruihuan®® WANG Ping'" LIU Yun*®* YAO Rongjiang®® WANG
Huoyan®®*  YANG Jinsong®®* DONG Yuanhua®?

(1 School of Chemical & Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China )
(2 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China )
('3 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract [Objective]l 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
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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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