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1

NaCl 0246gL ,5 , 40 NaCl
Glomus mosseae , 8 150 ml, 10 ¢ 1)
1
Table 1 The designation of treatment in salt experiment
Nad NaCl  NaCl
Concentration of NaCl added into soil Time of garting
Experiment Treatment AMF g atus soltion(g L™ 1) (gke ) @l treatments
I 1 +M 0 0.0
2 +M 2 1.5
3 +M 4 3.0 Just after
4 +M 6 4.5 sowing
5 -M 0 0.0
6 -M 2 1.5
7 -M 4 3.0
8 -M 6 4.5
I 1 +M 0 0.0
2 +M 2 1.5 40d
3 +M 4 3.0
4 +M 6 4.5 40 days
5 -M 0 0.0 after sowing
6 -M 2 L5
7 -M 4 3.0
8 -M 6 4.5
+ M , - M Note: inoculating(+ M), non-inoculating( - M)
1.2.2
99 5 15 2
3/ 4, Mg 2.1 AMF
B 20 g7 B
20 )
10 60 % (2 , I
1.2.3 . 2
) Table 2 Root coloniztion of wid jujube ( Zizyphus spinosus Hu)
6 18 7 3 8 20 seedlings in different salt treatments
9 3
Root colonization( % )
Treament I II
’ UV —120 663 nm FExperiment [ Experiment 11
645 nm s 8 4 1 98 2a %B.0 a
Na . 9 3 , 2 98 0a 97.0 a
3 96 0 ab N4 a
0. 1% (r ) (2 ) (3 4 90 0b 8.3 b
) ? : s (p< 0. 05)
ICP PERKIN EIMER OPTIMA 3300 DV Na Note: Values in each column followed by the sane letter are not significantly

, 1 different (p < 0.05) according to LSD
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Fig 1 The effect of AM on plant height of wild jujube ( Zzyphus pinosus Hu) seedlings in the salt experiment [
20 1
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Fig 2 The effect of AM on plant height of wild jujube ( Zizyphus spinosus Hu) seedlings in the salt experiment II
3 , I 1, 35% I, NaCl 0246gL"
194% 127% 72% 46%
s AMF
I ,NaCl 0246gL™" | , AM
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Table 3 The effect of AM on bianass of wild jujube ( Zizyphus spinosus Hu) seedlings with different sal stresses
Leaves Shoots Roots
Total DW
Experiment Treatment W DW2) W DW W DW (gpot™h)
(gpor!)  (gpot~ ) (gpot™ ) (g por ) (gpoh)  (gpo™h
I 1 1021 a 3%Ba 385a 238a 1987 a 8 Ua 14.61 a
2 924 b 341h 3Mh 202h 18 66 a 7 2%b 12.66 b
3 630 ¢ 22 ¢ 225 133¢ 928} 3R 7.3 ¢
4 4924 165d 200 ¢ 117¢ 685 he 2 81 de 564
5 357 1 Be L43d 082d 799 he 3Bed 554
6 328 12e 1364d 080d 772 he 308 de 5.09 de
7 321 117e 1354 080d 747 be 301 de 4.9 de
8 281 L0e L 2%4d 0704 631c 28e 41 e
1l 1 1061 a 43%a 408a 253a 2143 a 8 64a 155a
2 864 h 327h 31b 187b 1531h 59b 1.13b
3 653¢ 29 ¢ 255 150 ¢ 950 ¢ 3Me 7.5 ¢
4 5534 19d 22 131¢ 670 cd 2 63d 5.84d
5 385e 1 67 de 1474 086d 652 cd 276 d 5.29 de
6 367 of 135 ef L4d 0814d 650 cd 274 d 4.90 de
7 337 f 126 ef 140d 0794 5784 236 d 4.41 &
8 296 f 1L10f 1394 0774 5504 2 12d 3.9f

s (p< 0.05 Note: Values in each column follbowed by the sane ldter are not significantly different(p < 0 05)
according to LSD. 1) FW: Fresh weight; 2) DW: Dry weight

23 AM NaCl , AMF

4 AM
Table 4 The effect of AM on leaf chbrophyll content of wild jujube ( Zizyphus spinosus Hu) seedlings with different salt stresses

a b
Experiment Treatment Chlorophyll a(mg g™ 1) Chlorophyll b(mg g™ ) Total chlorophyll(mg g~ 1)

I 1 2708 a 1L351a 4058 a

2 2.465 b 1.232 ab 3.6% b

3 2168 ¢ 1L 127D 32% ¢

4 2078 ¢ L120b 3197 ¢

5 1.541d 0 861 ¢ 2.402 d

6 1.503 d 0855 ¢ 2.358d

7 1.466 d 082¢ 2.298 d

8 1.363 d Q774 c 2.137d
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a b
Experiment Treatment Chlorophyll a(mg g™ 1) Chlorophyll b(mg g™ ) Total chlorophyll(mg g~ 1)
II 1 2976 a 1456 a 4431 a

2 2.656 ab 1 361 a 4.016 ab

3 2.437b 1 384 a 3.820b

4 208 ¢ 1177b 319 ¢

5 1.907 ed 1 129b 3.5 cd

6 1. 800 ed 1. 101 b 2.901 cd

7 1.649d 1021 be 2.660 d

8 1252 e 0 82c¢ 2134 e

R (p< 0.05 Note: Values in each column folbwed by the sane ldter are not significantly different(p < 0 05)
according to LSD
2.4 AM Na AMF Na
, AMF Na
5 R AMF , s
NaCl R Na Na, Na
, AMF Na Na
s 5
,
5 AM Na ( I

Table 5 The effect of AM on Na concentration in diffeent parts of wild jujube ( Zzyphus spinosus Hu) seedlings with different salt sresses (Experiment I)

1) 1) 2) 1) 1) 2)
Leaves Shoot's Roots Upper leaves Laver leaves Whole plant

Treaments (skg' ") (sks™ ") (skg™) (gkg'h (ske™h (ske™
1 0.438 ¢ 0213 e 104 d 0251 047 076 g
2 0.471 ¢ 0414 e 2489 ¢ 0 42 0755 L5 e
3 L955b 1213 d 3.431b 1672 2461 234 ¢
4 6144 a 2688 b 4518 a 5 830 6811 450a
5 0.681 ¢ 0419 e 0.866 e - - 077 g
6 0.918 be 0985 d 1.573d - - L 28
7 2118 b 206 ¢ 255 ¢ - — 1980 d
8 6.356 a 4845 a 3.926b - - 419b

, (p<0.05 1) 5 :2) 4 Note: Values in

each column followed by the same letter are not significantly different(p< 0 05)acording to LSD. 1) Values in leaves and shoots column are means of five replica-

tions; 2) Values in roots and whole plant column are means of four replications
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Table 6 The effect of AM on Na cortent in diferent parts of single wild juube ( Zzyphus pinosus Hu) seedlings with different salt sresses ( Experiment I)
] 1) 2) 2)
Treament Leaves (mg) Shoots (mg) Roots (mg) Single plant (mg)
1 0 164 be 0.051 ed 086l ¢ 1.136d
2 0 141 be 0.087 ¢ 1790 a 2.019 b
3 0306 b 0. 166 b 1431 b 1.803 b
4 0735a 0.318 a 1347 b 2.513 a
5 0047 ¢ 0.036 d 0279 e 0.366 e
6 0057 ¢ 0.078 cd 0510 de 0.730 e
7 Q145 be 0.163 b 072 cd 0.92d
8 0236 be 0.339 a 09& ¢ 1.476 ¢
\ (p<0.05 1) 5 ) 4 Note: Values in

each column followed by the same letter are not significantly different(p< 0 05)acording to LSD. 1) Values in leaves and shoots column are means of five replica

tions; 2) Values in roots and single plant column are means of four replica ions
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EFFECTS OF ARBUSCULAR MYCORRHIZAE ON SALT TOLERANCE OF WILD JUJUBE
(ZIZYPHUS SPINOSUS HU) SEEDLINGS

Shen Lianying! Ma Yongmin' Lu Jinying' Peng Shiqi' Li Xisolin® Zhang Fusuo?
(1 Resawch Center f Chinese Jyube, Hebei Agricultural University, Baoding, Hebei 071001, China)
(2 College f Resources & Emwironment, China Agricdliurd University, Bejing 100094, China)

Abstract The dfeds of AMF ( Glomus mosseae) on growth and salt tolerance of pot wild jujube seedlings ( Zizyp hus pinosus
Hu) a different levels of NaCl added into soil (0, 1.5, 3.0, 4.5 g ke~ "of dry weight soil) were studied. The results showed that
the height, fresh weight, dry matter weight of roots, leaves and shoots of AMF inoculated and uninoculated plants decreased while
the Na concentrat ions of roots, leaves, shoots and whole plant increased with the increasing doses of NaCl added into the soil. The
height, fresh weight, dry matter weight in different parts of plant and the leaf chlorophyll concentrations were significantly higher
for AMF inoculated plants than for uninoculaed plants grown under the same levels of NaCl. The Na concentrations of shoot and
leaf’ were lower while the Na concentrat ions of root and the Na content of whole plant were significantly higher for inoculated plants
than for uninoculated plants. The growth and leaf chlorophyll concentrations were higher for AMF inoculaed plants grown under
highest leve of NaCl (4.5 g kg~ 1) than for uninoculated plant grown under no NaCl added into the soil. No significant differences
in growth and root lonization were found betw een plants with salt treatment just after sowing and plants with salt treatment 40 days
dter sowing. The gross dry weight of AMF plants with salt treatment just after sowing increased 164% , 149%, 48% , 35%, re-
spectively, at the 0, 1.5, 30, 4.5 gkg™ ' NaCl of the dry weight soil, compared wih that of uninoculated plants, and that with
salt treatment 40 days after sowing increased 1%4%, 121%, 72%, 46%, respedively. The results indicaed tha wild jujube
seedlings were salt tolerant plant, the growth of the plant heavily relied on AM, and the AMF inoculated plants had greater toler
ance to salt stress than uninoculated plants.

Key words AMF; Wild jujube ( Zizyphus pinosus Hu) ; Salt tolerance; NaCl



