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Tabie 1 Relative biomass er relative germinatien percemtages of barley and wheat st
different growth stages under different seil salinity levels

% B8 2 B W
Germinatibn Seedling Tillertag
B B | & =R
i hag. -2 b1 b ] b ]
Crop Treatment Relative Increment or Hggﬁ?i [ncrement or ﬂkﬁﬁﬁel Iacrement ot
germination | decrement biosa:se decrement biomass decrement
percentage (%) (%) (%)
T, 100 100 100
7N T, 90 —10 81 —19 96 —4
= T, 85 —15 69 —31 85 —15
T, 25 -~75 53 —47 66 —34
T, 100 100 100
* T, 88 -12 86 —14 99 —1
= T, 81 —-19 84 —16 88 —12
T, 19 —81 71 -29 83 -17
 BTRRE MBS WERNN
Jointing and Beoting Heading and Flowering Ripeaing
oy | & =
Crop Treatment LR 2 S Increment er LA Increment or LR Increment or
l;ie:;u:se decrement ‘l}ieoht::: decrement ﬁie:;:;:: decrement
* (%) " (%) (%)
T, 190 100 160
i T, 76 —24 93 -7 96 —4
= T, 58 —42 83 —-~17 96 —4
T, 32 —68 77 —-123 98 -2
T, 100 100 100
* T, 95 -5 99 -1 98 —2
% T, 92 -3 95 -5 166 +6
T, 67 -~33 88 -12 103 +3

#2 RUYSBAAERELEMNAR /RO EOEH

Table 2 Effect of salinity on young panicle differentiation ef barley and wheat
at the jointing and booting siages

e % i m ﬁ‘?i' fﬁﬁ%i i )
Ear dry weight Relative ear Increment or decrement
Crop Treatment C&/pot) weight )
T, 0.31 100
Uy T, 0.62 200 +100
T, 0.54 174 +74
® T, 0.24 77 —23
T, 0.91 160
x T, 2.21 243 +143
T, 2.23 245 +145
ES T, 1.60 176 +76
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Table 3 Effect of salinity on seed sctting of barley and wheat at
the heading and flowering stages

ff v # = BB R EPEE S GEPSE=E
Grain Seed setting Relative grain Relative setting
Crop Treatment aumber percentage (%) number percentage(%)
T, 205 92 100 100
N
T, 204 89 100 97
T, 170 80 83 87
® T, 134 74 65 80
% T, 308 88 100 100
T, 295 86 96 98
T, 267 82 87 93
s T, 205 75 67 85

(2) XEBDEFBEFHARPLETREAR
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Table § Calcium accemulation in acrial parts of barley and wheat at different
growth stages (mg/plant)
B & B OB B | o2EN BhERe MR BRI
Jointing and Heading and
Crop Treatment | Seedling Tillering booting flowering Ripening
i T, 0.66 1.36 4.1 5.40 5.55
T, 0.62 1.37 3.80 5.86 6.00
T, 0.54 1.47 3.70 6.18 6.17
% T, 0.50 1.59 3.69 6.38 6.31
% T, 0.88 1.29 5.82 8.60 9.01
T, 0.76 1.31 5.67 8.91 9.69
T, 0.75 1.33 5.59 10.86 9.87
x T, l 0.73 1.60 5.42 12.32 10.92
®71 XENERTELETHH A GRER
Table 7 Potassium and sodjium accumulation in leaves of barley and wheat at
differeat growth stages (mg/plant)
= #w M o B RAZEE MR IEE ERREH
E B ﬁ‘e’ Jointing and Heading and
= Seedling Tillering booting flowering Ripening
Crop é‘!g
H K Na K Na K Na K Na K Na
T, 2.16 0.18 2.31 0.17 7.91 0.46 6.33 0.32 4.39 0.28
INE T, 1.78 0.30 2.01 0.26 5.13 0.61 5.91 0.41 4.28 0.35
T, 1.46 0.43 1.67 0.41 3.21 0.80 5.58 i.14 4.21 0.57
T, 1.13 0.52 1.21 1.10 1.25 1.12 4.91 2.68 3.72 0.79
T. 2.48 0.47 2.46 0.54 7.68 2.59 17.79 1.59 7.47 4.75
K T, 1.80 0.53 1.97 0.81 6.34 4.36 14.17 1.66 6.93 4.87
T, 1.65 0.55 1.48 0.83 5.63 5.22 11.47 4.19 6.84 5.23
T, 1.33 0.61 1.39 1.61 3.89 5.42 11.32 5.20 6.75 5.31
B3 AR, NEFREAEEMH DG/ M
Table 8 Ca/Na ratios in leaves of barley and wheat at different growth stages
w2 =®| ®w @ 5 8 W REZRM | MEBEM | wygpam
L Jointing and Heading and
Crop Treatment Seedling Tillering booting flowering Ripening
!
N T, 3.66 5.33 4.45 5.35 11.53
T, 2.09 3.76 2.95 5.37 10.87
T, 1.27 2.23 1.97 2.31 7.01
= T, 0.96 0.97 1.06 1.04 5.13
% T, 1.87 1.60 0.67 2.26 1.13
T, 1.44 1.03 0.32 2.67 1.47
T, 1.23 0.92 0.32 1.48 S 1
% Ts 1.31 0.59 0.36 1.28 1.4%
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Table 9 K/Na ratios in leaves of barley and wheat at different growth stages
Fm | g om R sy | ZRIBE | HEGES | gy
) . . Jointing and Heading and
Crop Treatment Seedling Tillering booting flowering Ripening
A T, 12.13 13.70 17.30 17.10 16.78
T, 5.92 7.72 8.34 13.70 12.62
T, 3.42 4.07 4.01 4.44 7.54
z T, 2.16 1.10 1.12 1.73 5.32
% T, 5.23 4.59 2.96 5.88 1.60
T, 3.40 2.42 1.17 5.53 1.46
T, 2.69 1.78 1.08 2.18 1.34
% T, 2.41 0.86 0.89 1.55 1.31
#10 XFINEETELEAAETEERNHTFRARR
Table 10 Rate of water absorption of barley and wheat seeds during the
initial stage of germintion under different salinity levels
(mg/g seed - hr)
Treatment Time
Seed (MPa) 16hr 24hr 48hr 72hr 120hr
0 28.20 10.70 6.69 3.52 0.68
hE —0.4 26.98 6.95 4.02 3.50 1.84
T -0.8 25.67 5.46 2.87 1.92 1.16
—1.6 24.05 4.27 1.09 0.44 0.10
0 33.53 9.40 5.03 2.88 0.51
KE —0.4 32.89 6.74 3.10 1.28 0.70
T —0.8 31.89 5.36 2.51 0.58 0.18
—1.6 29.34 2.26 1.11 0.36 0.09
11 HEZATMOLIBER{EREHEER)
Table 11 The salt accumulation in the top soil layer under field conditions
tHuE B & LB 1:5 WRKASE
Electric conductivity
Seoil profile Soil layer (cm) Salt content (%) (1:5, dS/m)
0—15 0.32 0.87
Hm 1
15—30 0.30 0.76
0—15 0.31 0.96
HE 2
15—30 0.17 0.48
0—15 1.40 2.97
HE 3 /
15—30 0.16 0.42

B, MEKELELY —0.4MPa i, ZERFRAKMET 16 /IR, KEF/NETHIRAK
BEY 32.89 F126.98 B3/ AT - A MYBRBRELEME] —0.8MPalt, X ER
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Table 12 Water requirement of barley and wheat during the whole growth period

KR
Type

EASH

Parameter

[:: I
Seedling

o E M
Tillering

RBZR
Jointing and
booting

HREHILE
Heading and

flowering

BEREE
Ripening

RE

B BeAEAK B (22K
AREAEGEA)
BARKEEGEXR/R)

28/12—25/1
14.1
14.1
0.52

25/1—24/2
33.9
48.0
1.13

24/2—11/4
155.4
203.4
3.24

11/4—30/4
93.2
296.6
4.66

30/4—25/5
93.2
389.8
3.73

INE

B BREAKEBEX)
RREAEER
TR (ER/K)

28/12—25/1
11.3
11.3
0.42

25/1—24/2
31.1
42.4
1.04

24/2—22/4
155.1
197.5
2.63

22/4—12/5
75.4
272.9
3.77

12/5—6/6
80.2
353.1
3.21

#1

BB AR R B (@A
REREEEX
REBRE@EAK/FR

5.7
5.7
0.21

9.0
14.7
u.30

25.4
40.1
0.53

14.1
54.2
0.71

22.6
76.8
0.%0

INE TR TR ACGE R 3 A5 31.89 71 25.67 B30/ WM T - /N, ZEMTHRKKHER
BHFERPME, XRP,MEEFA T, HTFHEER, RETHRERKOBHER,
0T K EOE R, NI AT Bk R EER(EE 10), EE T MFRAIEBRNH L, H
WREEAGTHTERERERZHASMNESIE; TERERETHTHEATER
0,528 EEZ WL, TR 5 R IRE 30 B F A 5 X #-F DA E SRR S i A0
HAEEEXR",

L REVNEHSZ R MEHIE SRR RE RERG— TR, b
WREHRAEZRBRES S ME, RAREIRERNSEESBETEDKSE
B RO BEAR, IR R E RN Ky Rkil, KRARKREREZN, EPEYEER S W
B, ERAERZIWE (R 5), MEARAZET, BRIBIHZBSEERRREE
(R 1D, NiEFORAEHEZREREZRLSVTUREES KO ME, NEmEmE
Ko

3. REVNER TR S ZHS EONE  KE. MEERBPREKERERD,
EEREH,RTHUGE, B KRS RN, REF2RAEEDD LB AR ARRE
ERO B, B REFERSEEARITER Y, EREVRODEY NS BOEBERX
AR, DL R AR N LR 38 AR LI REXS 7K 43§ RO I GE 18 X I SR 3 K 23 O KGR
M, HEKBEHRS BN lnm ME 3mm E£4GE 12), BT HEPHEESR
33 LK Sy B R, BREE TR R IREE N, XAk {E A BEEAL, Wik
PR SEMRATIEEMERTES TR KD . BTHETARER KRG
I, I e R HBEL B—HHE, R ERI R R AR EE R, R ik
WEYEBRINE, HUEWMRARY, NTBEWHEDIESKINED. RRERE
H,SRERET . RTZRIARENERRERGZT R AECE S), ZHEFEDESR
Wk KIBEE R, R RIEMAEBEMIBOTE, BLHENE, EWIERERR
{RE RIS ACE R RRY A K
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STUDIES ON RELATIVE SALT TOLERANCE OF CROPS
I. SALT TOLERANCE OF BARLEY AND WHEAT
AT DIFFERENT GROWTH STAGES

Chen Deming and Yu Renpei
(Inssitmte of Soil Science, Academic Simica, Nanjing 210008)

Summary

Excessive salt in salt-affected soil affects the growth and development of crops.
Although soil salinity affects the growth and development of crops at all the growth
stages, the salt-sensitiveness of some crops differ remarkably at various stages. To-
lerance to salinity is not a fixed property of a species but varies with the growth
stages of the crop.

A pot culture experiment was conducted to determine salt tolerance of barley
and wheat at various growth stages. The soils tested were salinized at various sta-
ges with distilled water containing salt at four levels. After salinized, the osmotic
potential of soil solution increased by 0, —0.4, —0.8 and —1.6MPa, respectively.

The results showed that both barley and wheat were sensitive to salt at the ger-
mination stage, seedling stage, and jointing and booting stage, Plant element analy-
sis indicated that sodium absorption of barley and wheat increased sharply, potassium
absorption decreased remarkably, and calcium absorption decreased slightly with the
increase of soil salinity. Leaf element analysis indicated that K*/Na* ratios and
Ca**/Nat ratios in the leaves decreased during the whole growth and development
period with the increase of salinity level in the medium. The mechanisms of salt
stress at the salt-sensitive stages, ie. the germination stage, seedling stage, and join-
ting and booting stage, were also discussed in this paper. The mechanisms of salt
stress can be attributed to water stress caused by soil salinity and ion s:ress.

Key words Salt tolerance, Growth stage, Barley and wheat



