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(20~ 1500 mg* L-1)6 Ph? (pH 5 6)
) Ph*
50d 20 cm
[3. 6] 3
13 |
0 300 ¢
250 mL R 10 mL 3 mL
250C s ,
, 25 mL
131 E42EPH aykEENE
AIR C,H, s 20m*e min !,
5 0 mA, 1. 0 nm, Pb?* 283 3
nm
.32 AREENNT
s 0. 500 g, 5 mL 80% ,
4 C 12 min, 30 min s
3mL 80%
1/2,
, pH 2 2,
3, 40 C
1 mL, 0.45HEm
¥l HPLC
Ci s C,HsCN: H,0( 4. 6)
s 0. 1% CF;COOH , pH3 5, 1 mL
* min !, 165 kg* cm™ 2, 254 nm,
. 86% ~ 90%"'""
2
21
1 2 3
2 3
1 3
GAs;> ABA> TAA, 3
s GA;> TAA> ABA; 3
s GA;> ABA> TAA
: ABA s
98 90%, TAA(77 80%) ; TAA
s 75 80%, ABA
(66.20%), GA; 3 60%
GA; 5

Table1 Concentration of three endogenous hormone around
the germinations of Ammopiptanthus(Vg* g ')

Table 2 Lowering rate of three endogenous hormone around

the germinations of Ammopiptanthus

GAs/ % TAA/ % ABA%
37. 50 77. 80 98 90
3 600 75 80 66 20
22 Pb*
3 3 Ph* 2
Pb?* > >
Pb* > Pb* s
Pb2+
Table 3 Concentration (mg* kg ') of Pb* in the
roots, stems, leaves of Ammop ip tanthus
P12+ /(mg* kg™ 1) /(mg* kg™ 1)
/(mg+ 17"
20 11 24eD 2 340cE 2 101eE 13 24fE 1 800eE 0 663eD
50 26 784D 10 032dD 2 403¢E 22 78¢DE 8 032dD 2 008dD
100 28 66dD 12 33cC 5 214dD 30 77dD 1L 09cC 4 773¢C
500 277 9¢C 18 52bB 9 091cC 301 5¢C 25 52bB 10 09bB
1000 488 05bB 17 94bB 10 77bB 504 1bB 27 33aA 11 96aA
1500 571 3aA 19 86aA 13 92aA 591 6aA 27 96aA 10 44bAB
23 Pb*
231 FRKAEPH” Mg Ty & 4% GA; 5 EHE L
A
4 Pb* , 2 3
1 Pb* 2
GA; 4 Pb** 20 mg* L'
, 2 GA; 2 832(1 693 )
3102(2 173 ) ; Pb**
50 mg* L-! 1500 mge L-' GA;
(1533~ 1 024), ; Ph** <
1 000 mg* L-! GA; )
Pb* > 1000 mg* L' GA; (2 152~
1 034), . D
GA; ro, 1y
( 1000 mg* L") Pb* GAs
GA; s
(o ,
GA; >
[10. 12]

232 REKEPH Wl T AF 4% TAA 52268 T 4k

GA3 1AA ABA
2 71laA 0 504aA 1 346aA
L. 693cC 0. 112¢C Q0 015dD
2. 548bAB Q0 296bB 1 112bB
2. 456b B 0 072dD Q 376cC

A Y
2 Pb?* 2 IAA
4 Ph* 20 mg* L',
TAA (0 140) (0 112). , Pb* 50
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mge L°! 1 500 mg* L' | TAA (0. 044 ~ ,
0. 006) 23, Ph* s s IAA s
TAA ) Pb**
IAA Pb** L2
TAA TAA
Table 4 Contents of three endogenous hormones around the germinations Ammopip tanthus
by the stress of the heavy metal Pb* (Hge g 1)
3 /(Bge g ! 3 /(Hg g
ph* /(mge 1) (Hg* g 1) (Hge g 1)
GA3 TAA ABA GAj TAA ABA
1. 693bB Q0 112bB 0 015eD 2 173bB 0 272aA Q0 745¢C
20 2 832aA 0 140aA 0 111bB 3 102aA 0 250aA 0 781bcBC
50 1 533¢C 0 044cC 0 123bB 2 230bB 0 114bB 0 811bB
100 1. 372dD 0 033c¢dCD Q 217aA 2 115bB 0 102bBC 0 937aA
500 1 199eE 0 023deCDE 0 054cC 2 189bB 0. 063c¢CD Q 766bcBC
1 000 1. 105fEF 0 016efDE 0. 033dD 2 152bB 0 032cdDE 0 782bc¢BC
1 500 1 024gF 0 006fE 0 114bB 1. 034¢C 0 010dE Q 773bcBC
- [13]
£ 30
E" 5 s ABA
0 2.0
&
5 1.0 i
g g 2
S 04 ; ; | . . . s 08
S B 20 50 100 500 1000 1500 B 06
E
Pb** concentration/(mg-L™) S 04
Fig 1 Trend of GA; contents in Ammopiptanthus under the § 0.2 !
stress of different concentrations of Pb** 04 T r r : ' .
2 sm 20 50 100 500 1000 1500

1: Xinjiang A; 2: Inner M ongolia A

.03
&
N
;1" 0.2
5 2
g 01
)
2 o : : Hi— : .
pagiict 20 50 100 500 1000 1500
Pb?* concentration/(mg-L™)
Fig 2 Trend of IAA contents in Ammopiptanthus under the

stress of different concentrations of Pb*

1: Xinjiang A; 2: Inner M ongolia A

233 IREKRESPH b T & F 4% ABA 22 0T
S
3 Pb* 2 ABA
P 20 mge L-! 1500 mge* L'
, 2 ABA ,
s 100 mg* L-! Ph?
2 ABA ,
Pb ABA ,
Ph* 3
, IAA> GAs> ABA ABA

Pb** concentration/(mg-L ™)
Fig 3 Trend of ABA contents in Ammopiptanthus under the

stress of different concentrations of Pb**
1: Xinjiang A; 2: Inner Mongolia A

234 DAEFYHERENRZEENG P 5 RNREE SN
ABE P AT
5 2 Ph? 3
Pb* IAA (r> 0 0l),
GA; (r>005), ABA
Pb2+
GA; IAA (r>0.01),
GA;  IAA (r> 0.05), 3
Pb2+
GA;  TAA ,
ABA , ABA
3 Ph?* 1500 mg* L-!
, ABA
235 Pb*
4 4

Pb** (1500 mg* L") 50 d

)



, ABA

GA;

Ph2

ABA

TAA

, TAA
TAA ,
Pb2+
Pb2+
Pb2+

Pb2+

ABA

[ 11- 14]

[ 15 19]

3 823
Pb2+ Pb2+ Pb2+
( 5) 3 [911]
191
Table 5 Negative correlation between the concentration of Pb** in different parts of both
Ammopip tanthus species and the contents of three endogenous hormones
~ Ph2+ /(mg* L-1) Ph2+ /(mg* L-1)
/(g g™
GAs - 06529 - 09394 - 07379 -07183 -07192 - 06394
TAA -0 6502 - 09344 - 07360 -0 8000 - 09091 -0 8737
ABA -0 564 4 - 03624 - 04117 - 05122 - 03767 - 03271
* (n: 6, ro.05= 0 754, ro. o1 = 0 874)
Fig 4 Normal leaf tissue of Ammopiptanthus
Fig 5 Leaf tissue of Ammopiptanthus poisoned by Ph**
Cw: Cell wall; Cp: Chloroplast; Ce: Chloroplast membrane; Mi: Mitochondria
Pb2+
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Comparative Analysis of Endogenous Hormones between Two Species of
Ammopiptanthus Seedlings around Germination and under Pb* Stress

ZHENG Churr xia, CHEN Bo lang, JIA Hong tao, SHENG Jiarr dong” , PAN Xirr yan
Grassland and Environmental Science College of Xinjiang A gricultural University, Urumqi 830052, China

Abstract T he changes in three endogenous hormones, phytohormones gibberrelic acid ( GA3), indoles 3 acid (IAA) and
abscisic acid (ABA), were studied around germination and under tress of different density of Pb** between two species of
Ammopip tanathus. It was found that (1) around germination, in Xinjiang A mmop iptanthus the rate 1A A decreased 77. 80%,

and the rate of ABA decreased 98. 90%; and in Mongolia Ammopip tanthus the rate of IAA decreased 75 80% , the rate of ABA
decreased 66 20% , and the GA3 contents in both had no big change. (2) With the increase in Pb** concentration (20- 1 500 mg
* L"), theTAA decreased significantly; and only under the high density (more than 1000 mg* 17 ') of Pb™ , the GA; was af-
fected by it; the ABA did not change regularly. So the three endogenous hormone levels of Mongolia Ammopip tanthus were
higher than those of Xinjiang A mmop iptanthus. (3)the distributions of Pb** in A mmopiptanthus seedlings are the root> stems>

leaves. (4) the stress of high concentration of Pb?** damages irreversibly the leaf cells of Ammopip tanthus. This study can pro
vide the basis of reference data for further research on the growth characteristics, resilience and the mechanism of specific broad

leaved evergreen shrubs A mmop iptanthus in desertification area.
Keywords A mmop iptanthus; Pb* ; Hormone
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