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Abstract; China is one of the largest countries with huge amount of alkaline-alkali soil, how to ameliorate these lands is a
hotspot. 17 kinds of Krilium were added to test soil for evaluating their effect on amelioration of heavy soda saline-alkali

soil. We measured soil pH, soil electrical conductance and germination parameters of cabbage seeds as screening means to
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screen out the proper krilium and their proportioning for effectively ameliorating alkaline soil. These data may provide
methodological basis for ameliorating alkaline soil in this region. Our result showed that: 1) Among 17 kinds of krilium, 11
( HPMA , Gypsium, HEDP T225 , PAPEMP, MA-AA | ATMP, AA/AMPS, PAA | Charcoal , BHMTPMPA ) of them were
effective agents and could effectively induce seed germination with respecting to the no any germination phenomena at the
control saline-alkali soil. These effective agents played a remarkable role to reduce the pH, but slightly change the
electrical conductance of soil solution. HPMA was the best one in ameliorating saline-alkali soil , which has been manifested
by the various index of seed germination. For example, the germination ratio, germination index, germination vigour index
were respectively 72.5% , 36.2, 1.2. Soil pH value significantly correlated with the seed germination ratio, germination
potential and germination index(p <0.05), but soil electrical conductance did not correlated with any one of the seed
germination parameters(p >0.05) , showing the important function of pH in explaining the effectiveess of different krilium.
2) Addition of gypsum together with other organic agents could strongly increase the ameliorating effectiveness, which has
manifested by the data of 9 agent of HPMA, PAA, charcoal, wood vinegar, EDTA, H + resin, citrate acid, citrate calcium
and NTA. The seed germination ratio, gernination index, and germination vigour index has largely increased, showing the
plus effect of gypsum. 3) gradient experiment of mixing addition of HPMA and gypsum showed that the protocol of HPMA
(42.8L/m® and gypsum(25kg/m’) was the most effective one for the amelioration practice. These various indexes were
relative close to the corresponding indexes at control normal loam, mixed application is not suitable. We should consider
that multiple addition or increase concentration of Krilium in field practice may strength the effectiveness of soil

amelioration.

Key Words: krilium; saline and alkaline land amelioration; seed germination parameters; soil pH; soil electrical

conductance
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Name Concentration K i K with saline and alkaline soil

saline and alkaline soil ( represented ( ted by vol P

by weight of saline and alkaline soil ) re}')resen oc 'vo umte °

saline and alkaline soil )

B IO SRERET HPMA 50 30ml/kg 42.8L/m®
A8 Gypsium 80 ~90 Tg/kg 10kg/m®
B3 7 X — iR HEDP 50 30ml kg 42.8L/m’
FBR-ERRAEEIL R Y T225 28.5 30ml/kg 42.8L/m®
ZRHELBEET X PiER PAPEMP 45 30ml kg 42.8L/m®
R ORBRET-RERIL IR Yy MA-AA 50 30ml kg 42.8L/m®
R = H X %R ATMP 50 30ml/kg 42.8L/m®
PURER-2-PUR B IR -2-F BRI Z TR
AA/AMPS 30 30ml/ke 42.8L/m®
RKER PAA 40 30ml/kg 42.8L/m®
A # Charcoal 85 100g/kg 142. 9kg/m®
W 1,6-TE 2 &= A X Bz BHMTPMPA 43 ~48 30ml/kg 42.8L/m’
REEWX Wood vinegar 10 30ml/ kg 42.8L/m?
Z R Z B EDTA AR 3g/kg 4.28kg/m’
T MERT M R R) A B ouke 12 8L
H* Resin =4mmol/g
R CA AR 3g/kg 4.28kg/m’
HERES CC AR 3g/kg 4.28kg/m’
H=Z B NTA AR 3g/kg 4.28kg/m’
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Table 2 The contrast of 17 Krilium on the effectiveness of amelioration of saline-alkali soil

SR

R Electrial I i BHEE e
O pH Germination ratio Germination Germination i i
Soil krilium conductance K K Vigor index
(%) potential ( % ) index
(s/cm)
HE+ Normal soil(FHHE) 978(26.2) 6.9(0.1) 93.3(7.6) 90.0(7.6) 63.4(7.9) 3.7
B+ Saline-alkali soil (WHE)  2510(272.3) 10.7(0.2) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
HPMA 2660(330.2) 6.1(0.2) 72.5(4.8) 72.5(4.8) 36.2(8.3) 1.2
Gypsium 1570(184.3) 7.7(0.1) 27.5(7.5) 27.5(7.5) 12.6(3.6) 1.0
HEDP 1401(128.2) 5.9(0.3) 26.7(13.2) 26.7(13.2) 15.3(10.4) 0.8
T-225 1657(112.6) 7.9(0.2) 23.3(9.2) 23.3(9.2) 12.6(5.9) 0.7
PAPEMP 2530(222. 4) 6.0(0.1) 23.3(23.1) 13.3(11.1) 12.0(6.1) 0.4
MA-AA 2860(232.1) 4.5(0.1) 23.3(20.2) 16.7(22.4) 14.8(12.4) 0.4
ATMP 2290(130.2) 6.1(0.2) 23.3(7.5) 23.3(7.5) 13.1(5.0) 0.3
AA/AMPS 1830(93.9) 7.6(0.1) 16.7(12.4) 16.7(12.4) 11.8(10.0) 0.5
PAA 1070(59.9) 6.7(0.1) 10.0(6.3) 3.3(7.1) 2.6(1.5) 0.1
Charcoal 5700(297.3) 10.4(0.2) 10.0(6.3) 10.0(6.3) 5.1(3.1) 0.5
BHMTPMPA 2680(13.5) 6.1(0.1) 10.0(9.5) 0.00(0.0) 1.67(1.5) 0.1
Wood vinegar 978(24.3) 8.7(0.2) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
EDTA 670(33.3) 9.7(0.2) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
H* Resin 732 740(46.5) 10.0(0.3) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
cA 8200(373.2) 10.2(0.1) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
cc 2120(206. 4) 9.3(0.2) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
NTA 903(59.6) 9.1(0.1) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0
FES A AR AEIR Data in parenthesis is the standard error of the data
100 — ,?IOOfb ,:70— 4.0—d
g S 0p7 o Sl © ssp 0
< 2 80| & %
3 E 3 £ 50l
g g 0} £ 50 |- E
g & 60| & 5 25|
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E g E 30|
= g 40 g % Hisp O o
¢ 5 30 = 0F g o Z 10k <X
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® I & [y
&0 0 0 L1 00" gmad
3 5 7 911 35 7 9 11 35 7 9 11

+3#pH{E Soil pH value

Bl1 43 pH (HM F3RF T R IR IR A

Fig. 1 Correlation between soil pH value and seed germination parameters
(a) & Germination ratio,y = —7.03x + 76.9,R?> = 0.25,p <0.05,n=46; (b) & 2%\ Germination potential,y = —5.87x + 63.0,R* =
0.20,p<0.05,n=46; (c) R EF$HH Germination index,y= —3.31x + 36.8,R? = 0.17,p <0.05,n =46; (d) }& J735 ¥ Germination vigour
index,y= -0.14x + 1.67,R* = 0.09,p=0.11,n=46
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Table 3 Effect of different krilium and gypsum addition on soil saline-alkali and seed germination

5 . . .
R Electrial pH w0 BEB BOERE e
Soil krilium conductance pH value Germination ratio Germ'matmn Ger'mmatmn Vigor index

(s/om) (%) potential ( % ) index
FE 458 Gypsum addition
SRR control saline-alkali soil  2510(272.3)  10.7(0.2) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a 0.0
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)b 27.5(7.5)b 12.6(3.6)b 1.0
+ WEIN SR SR BRET (55¥R HPMA and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)a 27.5(7.5)a 12.6(3.6)a 1.
+ HPMA 2660(330.2)  6.1(0.2) 72.5(4.8)b 72.5(4.8)b  36.2(8.3)b 1.
+ HPMA + Gypsum 2250(189.2)  6.3(0.1) 63.0(9.2)b 53.3(15.2)b  28.3(4.2)ab 1.
FEINRABRER 550 PAA and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)a 27.5(7.5)a 12.6(3.6)ab 0
+PAA 1070(59.9) 6.7(0.1) 10.0(6.3)a 3.3(7.1)a 2.6(1.5)a 1
+PAA + Gypsum 2060(233.2)  6.4(0.1) 40.0(12.3)a  20.0(6.35)a  13.3(4.24)b 4
FEINA R $5¥8 Charcoal and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)ab  27.5(7.5)ab  12.6(3.6)a 1.
+ Charcoal 5700(297.3)  10.4(0.2) 10.0(6.3)a 10.0(6.3)a 5.1(3.1)a 0.
+ Charcoal + Gypsum 1270(134.5)  9.7(0.1) 40.0(6.1)b 36.7(3.1)b  21.1(2.3)b 1
FEINRAEE M .S58 Woody vinegar and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)b 27.5(7.5)a 12.6(3.6)b
+ Wood vinegar 978(24.3) 8.7(0.2) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a
+ Wood vinegar + Gypsum 2120(275.4) 7.8(0.1) 43.3(9.3)b 6.7(2.1)a 5.6(1.5)ab
JE i EDTA . 45¥R HPMA and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)b 27.5(7.5)b 12.6(3.6)b
+ EDTA 670(33.3) 9.7(0.2) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a
+ EDTA + Gypsum 2000(213.4)  7.8(0.2) 20.0(21.3)b  16.7(17.2)b  8.2(1.3)ab
AN 732 RIPHES FASHE (H* &) 4598 H* resin and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)b 27.5(7.5)b 12.6(3.6)b
+H+ resin 732 740(46.5) 10.0(0.3) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a
+H+ resin 732 + gypsum 1650(127.2)  9.0(0.2) 13.3(3.4)ab  10.0(11.2)ab  3.9(1.8)ab
FE A EEER L 45TR Citric acid and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)ab  27.5(7.5)ab  12.6(3.6)ab 1.
+ CA 8200(373.2)  10.2(0.1) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a 0.
+ CA + Gypsum 2170(232.1)  6.9(0.1) 53.(13.3)b 53.3(13.3)b  25.3(7.0)b 1.
T IR ER 45 (451K Calcium citrate and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)b 27.5(7.5)b 12.6(3.6)b
+ CC 2120(206.4)  9.3(0.2) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a
+ CC + Gypsum 2280(262.3)  8.7(0.2) 0.3(0.1)b 0.3(0.1)b 10.1(4.4)ab
FEINE =2 8 559 NTA and gypsum addition
+ Gypsum 1570(184.3)  7.7(0.1) 27.5(7.5)b 27.5(7.5)a 12.6(3.6)b 1.0
+ NTA 903(59.6) 9.1(0.1) 0.0(0.0)a 0.0(0.0)a 0.0(0.0)a 0.0
+ NTA + Gypsum 2060(113.4)  7.3(0.2) 0.3(0.1)b 0.2(0.1)a 7.5(2.7)ab 0.5

BESAARER ATHRATERREZRAEE (p >0.05) , AAIFHAREFBE(p <0.05) Data in parenthesis are the standard error of

the mean value; Different letters in the longitudinal row indicate the difference between the two treatment is significant (p <0.05) , or else the different

is not significant (p > 0.05)
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WA, A RSMEES RS R 9 F 4B BAARE, TR I L 5 R TS RA N T, R T IE 5
BTIEHFHI N 0, THAEIRG R T BB BE R (p <0.05) , BHEREG R FHRT27.5% , KBS
3 12.6, 1% 8HGAT] 1.0, 76 3 FER B A S, RRIEMSEUS , 5 9 AR RS B IR 5 RS LT
HARE RS, AR B E LR BARAINESRIES 5 S ANE5 AT 1L, % B R A B, T 8
25, RARRGSHEREVNETL, MR NEREE, BRIRKBH(42.8L/n’) 5HF (10kg/m’) BE
ALBEG BT 5 R G R TR G T S 6 R DR BB 7 2 A TG AR, 5 0 6 & (10kg/m’ ) 4b3H
HWAF T & 2RSSR R BE K (p <0.05) . £ 6 FpIak L% B+, REEB . Z MU 2.
732 ZFHES FAC MBS (H * B) AR P ERRAS B = ZMTE RIS JRR R 1% 1 S TSR 0, i
SRS BT R E RS LTSI HA FHRT, B B Fefm g (H* 2) S4B BE 2 5 (p <0.05) B
CERABNE RS LTI S MG ESEM L, RS, EER B ELS, XHHLREERMR
FIE R TR B SAMEASTRIR A5 , XTI 8 28 P A Hh RN

ML S ZA pH SRS LT LIE H, M5 S pH BRI, TR Bk B R TR
e BRI INAS YRS (B HPMA Sb) , o B EEAR 1 9 pH (8 354 T 30 i AT B B pH (8, H e R 45
VBB 2SRk, pH {8 B 45 B 10.2 25 W45 S 19 6.9, T O F 545 YRR & BBk B b 5 BB A G — By s ik
3, B RMEAS)E TOR BRI B R T R RS TR B, BB T I BRI M55 pH (EIE MR,
SER TR A MO EEBEER. 3 MR B SAMEETRR AT B EE 7 A RN B R =, A R
B i pH HE 2B AR T RENAMET , MnssEUS G R BIMAK pH ER/ER , B0 - 855 50
FPE, Fm, GEETHMEMHTRE pH WEREEEXBENER, O REMEERERIKE
HZ,
2.3 ARTHEHBHRERAY HPMA FSMG45 166 B i B L3

TSR 2 AHTT LA 9 Rk BRI P R DR MBS AR BRI, Wtk 3 WLE W,
SMIRESIG , T LA 2 BRI TEAk B RIRD T8 D & TS AR W B AR R, KOBAR T S 7 85 & 1
W, T 20 T SR BR IR ek BB AR AT b B S AR S L IR A A B HL B B 1 10,25.,50
100,150kg/m* s INA TR TR FRBT & 14. 3 42.8.85.6L/m’ , LIy £ U3k 3 Fim

N 4 FiR, pH EREESS RN, B TREE, X 58 SR R E— 3G TN 2 LA, %
FRATHEART A (032 3) , M558 N 10kg/m* N F 25kg/m’ W A T IR 2 LA #, Yt 25kg/m’
i, & SRR IR B T e, 3 T R R o T 2445 BB TR, B M B & BB W R 3 3 B R 3, L
o5 B ) AR L WO 5 X4 S 45 B S R 04 B AR HE T BRI EAL MR — B (MDA ) 7= 4=, B
BT MR FOE Y, SEUEW R T T M, 1% 48 50% IR, 7E4546 18 G55 8 2 25ke/m’ B TR 0 B
B, R F B S HABEE A AR BE 2R (p <0.05) , 5k BGREEM - & F BA BRI — 3k, 44
KEBE, i, 750 BT 25k m’ MG BAR B, HBHER 0. 2m &, BPEL itk B
AERE NSV’ , BEINZEMR" %0 2. Oky/m’ M A B K BRI LM+ 16458 401/
hm’ (BHER 0.2m HE) , BAERERL" TRETEMX, AT REEABRINAGEHRES ~ 10V
hm®, S8 Sovhe G EIGHBRE, M AN R EEE T HR B A, X 5B R —3

7E 3 MBI R BB B T AT LUE H pH A 548 S 54588 A8 L ia 40 R, R DR BRAT 42. 8L/m’
BB BRI BN KRR, 5 14.3.85. 6L/m L, S TR IR B B EE 57 (p <0.05) . Y
i 42.8L/m’ B}, RE A TSR R T ke, TR R B TH BRI RREXIFM TE —EWE SR, 38ESE
YR, TE SRR

T SMEAS FIR SR MRBFIR A 06 T 3 R SSae 3 LT AR B (SN3K 4) , SME4S (25ke/m® ) 5 38 T SR BRTT
(42.8L/m’) IBAJE , BB EKIBIR R E RN 63.33% R FHXT) 53.33% K HFIECH 27. 34 . FE H 8%
2. 51, fdng - i pH {E B R 9 10. 6 FEARA 6. 32, B4 TR pH {8, 1 53 R 2 REL TRy R B H S i
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PSS BRI R BRBT S B AR , RIA B B & Z 57 (p >0.05) , WAL FEMN . AR RETREET &
TR IDRBREA R R RY L RB R, dR BRI, 5 5SS IR P08 B, 200 3R SR R AT Y
P RACR , RIS T S5 IR T SR A, BRI T S5 X B R PR

F4 THURA(RDERE) BESSEHRELRYRI LR
Table 4 Gradient experiment of HPMA and gypsum addition on effectiveness of saline-alkali soil amelioration

G RFE R R e TH
THEBRA Electrical . , A o L
pH value Germination ratio Germination Germination Germination
(&) conductance . A D
(%) potential (% ) index vigor index
(ps/cm)
H#MNES5 Gypsum addition ( kg/m?)
10 2180(322.3)  9.7(0.1) 33.3(13.3)ab  33.3(13.3)ab  15.5(7.5)ab 1.0
25 3390(351.7)  8.9(0.1) 70.0(6.3)b 70.0(6.3)b 48.9(3.2)¢ 2.9
50 4060(365.2)  8.8(0.1) 46.7(19.2)ab  43.3(17.7)ab  31.1(15.7)b 2.1
100 4655(364.4)  8.1(0.2) 30.0(2.3)ab  30.0(2.3)ab  13.4(7.9)abe 0.5
150 4370(264.5)  8.0(0.2) 10.0(10.0)a  3.3(3.3)a 3.9(2.6)a 0.3
RO EAE HPMA addition(L/m®)
14.3 1637(142.6)  8.0(0.1) 13.3(9.2)a 13.3(9.2)a 9.1(6.3)a 0.5
4.8 2630(332.3)  6.2(0.1) 76.7(13.2)b  63.3(13.6)b  47.5(14.6)b 2.8
85.6 3820(333.2)  4.8(0.1) 23.3(9.2)a 23.3(9.2)a 13.6 (4.5)a 0.6
SNBSS FIR DR EREF Addition of HPMA(L/m®) and gypsum(kg/m®)
2.8 2630(332.3)  6.2(0.1) 76.7(3.1)a 63.3(3.3)a 47.5(14.6)a 2.8
25 3390(351.7)  8.9(0.1) 70.0(6.2)a 70.0(6.2)a 48.9(3.2)a 2.9
42.8+25 2160(254.1)  6.3(0.1) 63.3(6.2)a 53.3(3.4)a 27.3(1.1)a 2.5

5 PORIRER ; FRFOR A — A3 A R IR ] Z [ B 2 570K R, R T RARZRABE (p > 0.05) , ARFHAREZREBE(p<

0.05) Data in parenthesis are the standard error of the mean value; Different letters in

significant (p <0.05) , or else the different is not significant (p > 0.05)

2.4 AUTEERAEERSY) HPMA HEIMNSHIL R SR

the same row indicate the difference between the two treatment is

i BRI LIS, AR HPMA X T R 850 B R IFHRCR . BREFSMT W0
R BE, T BRI IE A . 23t HPMA Ab3 R BB , BT 35d ES-F IR | S 35 22 25 R0 2 i T ARAD
HHBHK, AERER(BEELNAR) WRIVIEME, T 35d LUSH A IF 6 H SR, BE - FRkmE A
EARRINGE/DN A ER (B ELRAR) BRIV A, XUl HPMA K RECRE L RBBRR 1
RZEA,ZETEEBEARIHARERS T, MREH HPMA BT W0 B B 8938, ML, w7

REARS BN

£5 EFShiEin HPMA #iE HREERERKER
Table 5 Influences HPMA-addition on the growth of cabbage seedlings

$54% Parameters St B8 Control TEINR R S ERET Additon of HPMA

R/ a,em?) 5K BEE (x) BRERF x<35d; ¥ = 0.2401x — 1.4152;R* =0.85
Leaf size (cm?) and growing period No sprouting x>35d; y = -0.2421x + 15.465;R? =0.79
WE () S5EKBH(x) BAEKFE x<35d; y = 0.05x — 0.8;R* =0.84

Height cm and growing period No sprouting x>35d; y = -0.03x + 0.93;R?2=0.78
fﬁi 1"33525335;; eriod N?fﬁi . y = 0.006x + 0.1407;R* =0.75

3 FZFig

(D) MR B3R T &2 RES TR IR N EAR M, X 17

TRk BRI T DA A 11 FO R Rk

R, St L RA B R BRI 8, X R 13 pH EREMEE B W SR, B ERAH S, K

o 3R R BR BT B B LU AR P R B BOPE T, SR R 8 T B R 2R R R P B TS R B Al ik 2
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72.5% ,36.2,1.2 % pH (HIEHIFE 6. 13, 7 6 Fh oy oA R AR ZF 184530 0, ¥ B 4% pH {HE
AEINEEEM. pH. HEEFREMTRERIATHRILBLR, ARG T EFEH5H R LR
pH EAMRMEE R, Bl A I, BT AT A2 pH BRI E ZXEZE NN, i R R R R
WEER

(2) 3853 3 PR R 6 MR R S5 IRR -G/ & B, LR B A0k RE = I8 R 555
TR A G BCA - E MR, B NS5 IR)E pH EXWEA BT TR, IO B B s m -t f TR RiE
0, UL MAS IR R i P OB A —E AR , BRI - 3 R T RO AR A, v R R ILE
HEHH,

(3) BB ERDRKET-S50F KA F B REIRE RN L, B TR 5 R RIS IR e
WA BB AR FRC e, B 42. 8L/ m’ SR Th R BRI B 25ke/m’ 74 8 B2k U], — 3 B i F B R
;T HAFRR T A RSMAN R R, A FEDRBNL,  —EAERAHEM. Fn, @3 E5sHk%
B,25L/m’ B Ih R RAT °T LU FISEAE | A B 284 WA T R IR, 2 B FFIRSRSE 0T, UL, BPAMHEAT I
B %% RE 20K A B it P B 3Nk B B 7 IR R R B AR,

References:

[1] Gupta RK, MS Zia. Reclamation and management of alkaline soils. In; Resource book. Rice - Wheat Consortium of Indo - Gangetic Plains, New
Dehli, India, 2002. 194 —198.

[2] SunY, Gao YS, Yan X G, et al. The study of gypsum ameliorating soda alkaline soil. Chinese Journal of Soil Science, 2001, 32(s1) ;97 —101.

[3] WangZQ, et al. Saline Soil in China. Beijing: Science Press. 1993.470 —483.

[4] Zhang LM, Deng W G. Research on the soil corrective and its current application. Journal of South China University of Tropical Agriculture , 2005,
11(2) .32 —34.

[5] LiuBD, Wang Y, Liang Q L . Effect of Soil Ameliorant on Soda Sallne-Alkali Soils and Germination Percentage of Pasture Species. Journal of
Northeast Forestry University, 2006, 34(3) ;52 —53

[ 6] Kazanskii K S, e al. chemistry and physics of agricultural hydrogels. Adv. Polym. Sci, 1992, 104 .97 —133.

[ 7] Bicerano J. Predicting key polymer properties to reduce erosion in irrigated soil. Soil Sci, 1994, 158(4) :255 —266.

[ 8] Bouranis D L, et al. Designing synthetic polymers as soil conditioner. Commun soi soc. Plant Anal, 1995, 21(9-10) ;1455 — 1480.

[ 9] Sartain J B. Effects of clay and polymer amendments on the physical and chemical properties of soil. Journal of Turfgrass Management 1(2) :1
—18.

[10] Long M J, Zheng F S. Review on the study of polymer soil amendments. Chinese Journal of Soil Science, 2000, 5(31),199 —202.

[11] Zheng G H,ed. The study of seed physiology. Beijing: Science Press,2004. 623 —624.

[12] ShiL R, Cui X G, Liu Z H, et al. Effects of complex saline-alkali stress on the seed germination of upland rice. Seed, 2006, 2(2) ;25 —27.

[13] Wang X W. The effects of different concentrations of salt on potato plantlets in vitro. Chinese Potato, 1998, 12(4) ;203 —207.

[14] Zhu ZH, Hu R H, et al. The salty coercion the influence which sprouts to the different wheat variety seed. Crop Genetic Resdurces, 1996, 4 .25
—29

[15] Gao Y S, Zhu Z Y, et al. Researches on application of gypsum for the improvement of soda saline and alkaline soil. Jilin Agricultural Sciences,
2003, 28(6) :26 —31

[16] Li F H, ed. Physics and chemistry of Soil. Beijing: Chemistry and Industry Press, 2006.294 —311.

SE 3k :

[2] B BEL,EXER % GEFURFTEBLHT. L0EH],2001,32.:97 ~101.

[3] EHEXE% PEMSLMRL. Jbat: PEl ik, 1993. 470 ~483.

(4] 3% A SR ERBTSRS M RABR. EmR Rl R 2E4R ,2005,11(2) 32 ~34.
[5] XER, ER, BEH=. DR EFIXTRT IR 155 B ECRANMC R 2 2F M. RIHll K2 2£4] ,2006,34 (3) 52 ~53.
[10] ZBRAZ, B REWLHRFMPIRHR. 1ER,2000,5(31),199 ~202.

[11] Fusegm. FHTERRBTE. JL B2 At ,2004. 623 ~624.

[12] BEWRFE, #X%E, XEE, F. BEEEHE N £ T8 RKE M. #7,2006, 2(2) .25 ~27.
[13] EFfh. AREREXDRBRE WAPHEN. DHERE,1998,12(4) :203 ~207.

[14] ZRa%e, B0, RRZ, % HUEXARR/NE S TE R M. B EFl,1996,4:25 ~29.
[15] ®EW,RMNZ, % G5 R HITEER L HEEREHF. 5 HRLR<#,2003,28(6) :26 ~31.
[16] ZEpmdam. g, Jba. 42 Tolb Mkt ,2006. 294 ~311.

hitp : //www. ecologica. cn



	11B01.pdf
	11B02.pdf
	11B03.pdf
	11B04.pdf
	11B05.pdf
	11B06.pdf
	11B07.pdf
	11B08.pdf
	11B09.pdf

