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ERBA LB+ 955 x 1A, FEERX, HREFAEREURANEERRY.
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TRZEIK TG, A% ENFERTHOIR, BT RRER LSRR K, 5B —
75 AR A0 R 5T A 0 ¢ it R LA AT SE R4S, Maas Rl Hoffman ZEBF 58 T AE W it £ 4 5
TRERBWXRE, T 1977 ERE TR M5 -85 5 8 5% & # Maas-Hoffman
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Maas—Hoffmant% B S 301 R 247 7 M. Caro 1 Cruz % (1991) & B, W L0 it 2%
THEHRKESEFREN EC, XFEAA LAKA, HE HERMFTESKTE, &£
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M. S ECHMAkMN. ETEMENXRITN - Hn, e ma s
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WX HEBIR, H XA SE|HTEBRMNMBROREE LS. AEEx
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RBWEHLR, RETAAHARYHEREH L, K < 0.0Imm KWYEERE TR Y 33.6%. TH
MLEHRRE 1.

R SRR FEHR

Table 1 Chemical properties of the tested soil

£ B T A m(cmol/kg)

pH EC Total salt Ionic composition(cmol/kg)
(s/m)  (g/kg) | HCO; QI o'n NO; K* Na* Ca™ Mg™
8.44 0.015 0.74 0.59 0.03 0.06 0.02 0.01 0.21 0.38 0.25

1.2 ke

/NG TR -85 3375 SRR TR 3017, 43 B BT RS 4 AN L) P48 AR AL B4R it
1.3 BEEYEEHRE

MER 15em. & 18cm B8, HAEE 1.5g / em 3 REA 15em 5 LI, BER 2 4FH RERMA
A NaCl & BHIHE. FINGHMARE 085z BERR "4 0.34p. HiEALAN BB HEMA, R
BAHEASAEE, BREE K. MERBAMN19934E4A 1 BFESA 130, FHEHX19934E3 8 25
HE5H19B., RREE =K.

F2 REFUHERBLE

Table 2 Treatments of the greenhouse experiment for salt tolerance of crops

4 B Treatment
hoE GW, GwW, GW; GW; GW. GW;s
WOk GSo GS! GS: GS3 GSs GSs
THNaClmA & (g/kg 1) 0 1.0 1.5 2.0 2.5 3.0
THMEEHE (g/kgt) 0.74 1.74 2.24 2.74 3.24 3.74

#: G-Greenhouse (% ); W-Wheat (/N#); S-Sugar beet (&3%).
1.4 HEiEETIR

AR 49cm, B 108em B HHMFFUKEE 24 RIEA L, AR EHERES, KEEA
Bem B4A T, EHRFEWYA -2, RAEKITEAE 1.5¢/ e’ 3 EHE T 85cm, K HR/ZE 20cm IBHERR
T8 378 RE 9.0g. HHEMM L 238kg. TREFRIEARNR dom, KK 13cm FTFLESERHE, L& LLKE
B, RBREOOXE(2)2g /L NaCl(3)4g / L NaCl@) AFEWM 2g/ L NaCl K EE =K.
141 PpERE A TR 200 8, EE 100 Bk, RIBDESAME, SPEK. MERBER
0—10. 10—20.20—40. 40—60. 60—85cm 5+ 2RI L EEFAM AL, [FH o 5REZE 8. oF S PR RS,
WK 1992 F 11 HABZE 199346 A 1 H.
142 FERE G LAEREFER 408, EE 8B, S FIZE B LI B o A RE A K BB R
FEA KR EHMI ESHTHRES. SHENE KR, HES KA LBk, RBHNE, R
FRZ 40cm T HEKBAEMEKEER S0% A4, MREHRE, 2R REN AH B, FEtEo—
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10, 10—20, 20—40. 40—60. 60—85cm 7 ZRE LH, HKKFABM K 1993 FSH30BEE10A30H. RK
7E P E R E B F SRR I 7T B, B RO A, B T 5 B T A
1.5 LTiRFEHRERSHAE

R R K e ST R COYTT L HCO, . Ca't Mg T AR Y ClT. SO, NO; AT
5 5 M AR PR K AL TR ) 4 R I KL Nat KB 6B T IE Ca' " Mg Y IR T IRIOE WIE S Q1
FI K B4R — S 1 AR e A Y,

2 ZERLS5HE

2.1 NEFE AT

YEd i SR M AR (L B Ve R KA R 57, BF —E AR MM Z AR KER,
i LA % R SRR, B, ok B — N xR R M E Y s Stk A Bt
FA AR AR R T BRI AR K B B 2 O AT

K xW, & TS R, NEMX R REW G RO R FREL
HEEHE/NT 1.8g / ke BRI, KT HEFH TR, HESHBMEN, HROKHF

Relative germination rate

TRE S SR (k)

Salt content of soil
B MEMMENHESKFRBEIESRENEL

Fig.1 Changes of relative germination rate of wheat and sugar beet with salt contents of the soil
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Fig.2 Changes of salt content in the roots of wheat with salt contents of soil
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ZHEARTPE@E D). ZHEHHAFHRRK. RSN TYRERELS R FEML,

22 FYREBH TR BHTL

221 AE BRABRER (B 2)RY, BELESHENOEN, PERS CL- Na* &
BHEHE M, K NWEEAR, Mg® " BEHE M, T Ca’ " A FTREK. A REFHELBEED
W, {H Ca?* Mg’ " RFFAZE,

222 WX WHE3 PR, BEE RSB M, MR, b T Nat SR T
in, K™ Mgt B, Ca " R PRI AR, P MR, B Ca®7 . Mg™ " M TR IR B 8

%)8

Salt content of root (g/kg dry weight)

RWETEE (gkg TE

2 3 4
TRUEGEE @ke)
Salt content of soil

- Ci —+—Na —o0—K ——Ca —»—Mg

B3 MERTESTBEIRELBR TN
Fig.3 Changes of salt content in th roots of sugar beet with salt contents of soil

ARETAAL, Na* 5 K FEST R R, Na " M KR, INEREHR, ot
Na* FRBE TR E LB, K& BUARBEIK, B2 TUED, £ LS
HRERAEMRA, NER HP K EENAFTRS, HRETREA - —2EKEERE
T KRB AR, A% Na* ), K" SR M s Na® ¢ R — 2R ER Cl1-
R/ 3t K BN, MR BERY CL 4] K™ B IR "™, Na* . Ca’ " thAF E S X R Na ™
0 Ca " B, Rid, Na*. Ca' " MM X R BA Na* K BB, KW, A%,/
EMMERF Ca’ LIRS BHEMESASE, FEREERK LHESH CaCOM
MgCO, B R # £, BEH T3 NaCl & B 018 b, 133 o BI & F 22 oM NaCl 512 o 4h
R RLAE £ B K P Ca®* S0, Ca’* ¥ B 60 18 0 S5 R4 o) Na* i W e, 36 43 B 4 36 3955
T Na*xf Ca™ "R BI I HI4E A .
2.3 {E¥it LAY Maas—Hoffman 8 F0{E 4 £ T AT B IR
231 fEYEFH Maas—Hoffman# ! Maas Al Hoffman = A T 1977 448 A LAY
FL RS ERUBARENESEW/ mER B TRE-HEEA LSS EE
(g/ke), MIBAEKAFRML S DB Z BIFETFNMIE, BT, A5 LRI X
B, A H LS SR, RIMWATERKN, NEMHUEWAGTYRES S
HEMXHR S Maas—Hoffman® R, /NEHH G A AN LM EH A THE EFIA
HFHRE R T /NE, R RBRERKE, WO AT/ IE, XM FERE
et 2 IR 56 o, FH SRR B A IE AL T i 38 7 541K £ ik AA R A K
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#3 1THSHLBSEYENTYRZEMMaas-Hoffmanif R
Table 3 Maas—Hoffman model for the relationship between the relative
dry weight of crop and the salt content of soil

tE 4] Maas—Hoffmant¥ % M X AR
Crop Maas—Hoffman mode! Correlation coefficient

UN % y=1-0.3627X(x—1.3400) —-0.9953""

Fiil ¥ y=1-0.2895x(x~1.2597) ~0.9844""

H e TFYREE (%) ~TRETEE (g ke)

2.3.2  YEYpELE M I BUR INEHHETE Na® fl CI- &, AR FRE Na* &

E+RELBFHAEMMEXLXRGE S, HEPET Na* . Q- FENSKAES R L5

FHESK. Fe/DEH Na® ™ FE5MHXTYREZE KX REFF S Maas—Hoffman

BA, EfERNE/NETS Na* . Cl" FBEM TYREZ XK, BTN /NE

RIS R M. [F3E, WE TR Na* & SH T4 B E Z 8] 89 % R 75 o] VA 5 3 0 T 0tk .
£ EPSRBSIRSHB AHKMEXER

Table 4 Linear relation of salt content between crop and soil

X yg/kg TR HxRER
(g/kg) y(g/kg dry wt) y=bx+a Correlation coefficient
INEMHNag & 1=4.7997x—3.3696 0.9656""
k- | MEHCIER 1=11.0303x+3.3104 0.9736""
THE HEHNaF B 1=15.2363x+19.3080 0.9405"*
HERNaE B 1=5.3791x+2.2559 0.9695""

EREYM S Na” F 2 5 TYREZ K X ZF A Maas—HoffmantE % ; 15 A B
FEIREIBEHM EDTH P N FEEELRE M, MY Na* & 8 &3 o9 it Ehlh R E
(@) Z 8, SHEM AT E, (E =8 (B4R, TEHRFAZE., S8HLGBRER, /F
YRR AR, W ERT Na* SBKE MM ELTRE. FURmREBERTED A
BB ENRE AN, EFREHANRENFZMET, EY Ry AT 2N RE
B, B RBE YR RS, PR R AR R L W, 2 iR B AR e 2 3 E

&S5 HERE/MEENTRXUENBERE

Table 5 Measured and predicted relative yields of wheat in the field experiment

m H 38 Treatment
Item Fw, FW: FW;
R E (g/108k) 7.93 7.33 6.73
X = B K WE (%) 100 92.43 84.87
HNad & (gkg THEE) 0.60 2.55 3.63
3t FRAE (%) 100 89.97 83.65
B AR ZE (%) 0 2.66 1.44

TR AR E (%) 1.37

. FWRHEE/NERK.
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Fo HERBR MMM THARLRESFHRE HAPEE )

Table 6 Measured and predicted relative dry weights of sugar beet in the field experiment
(Leaf rapid growth period)

b A 478 Treatment

Item FS, FS; FSs
TYRE (g/105%) 132.75 123.34 90.69
3T R ETWE (%) 100 9291 68.32
MNag & (kg THRE) 49.06 53.10 58.65
AT R E R E (%) 97.47 85.83 68.70
TR AT IRZE (%) 2.53 8.10 0.55
P B A AT R E (%) 3.73

B FSYyHE IR,

FEBE, AT SR B R0 16 s AR BB St oy st HE T R .

BFEREEYHERBRER, 2 HBL T/ MEMET S Na* FEMHEN TYHEZ
[8] ) Maas—Hoffmant® %!, FX B MEA T HENA K /D EHT =] EHAREE K
AR X4 AT B TR, AR A LWL R IR 5. 6. /DN FEBRE T M FIRZE A
1.37%, & 3% K0 3.73%, v EE ., BT HREEMARE A KBS AER, M i
HERIRERRKER, B FHRRATEO MRS EEE.

2 % X W
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SALT UPTAKE OF CROPS AND THE PREDICTION OF SALT
INJURIES TO CROPS

Li Jia-hong Yu Ren—pei

(Institute of Soil Science, Academia Sinica, Nanjing, 210008)
Summary

The growth of wheat and sugar beet under salt stress and their uptake of salt
were studied through greenhouse and field experiments. The salt tolerance of wheat
was lower than that of sugar beet. Na® inhibited the uptake of K* and Ca’*. The
relations between relative dry weight of wheat and sugar beet and soil salt content
confirmed to the Maas—Hoffman model. Na® contents in leaves of wheat and sugar
beet had positive linear relations with the salt content of soil. Their relations with the
_relative dry weight of the crops also confirmed to the Maas—Hoffman model.
According to these results, on the basis of Maas—Hoffman model between the Na*
content in leaves and the relative dry weight of crop, a method for the dynamic
monitoring, diagnosis and prediction of salt injuries to crops was proposed. The
predicted results about salt injuries to wheat and sugar beet in fields are satisfactory
by this method.

Key words Wheat, Sugar beet, Maas—Hoffman model, Prediction of salt injury



