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Table 1 Filling ion composition

WAL BEroE/ (mggt)

/(g-L) co;” HCO; cr so;” Ca* Mg K* Na*
10 0.001 0.147 5.830 0.459 0.091 0.057 0.012 4293
20 0.001 0.147 11.979 0.695 0.096 0.117 0.022 8511
30 0.005 0.132 17.208 0.980 0.112 0.159 0.027 11.819
40 0.007 0.125 22.844 1.098 0.147 0.248 0.036 15.304
50 0.007 0.126 28.533 1.115 0.156 0272 0.038 18.497
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Table 2 Effects of salt concentrations on the growth

WAL/ (g L) 142 /mm Pi/em B fem
payiist 3.22+0.44° 16.03+1.45 25.9+2.97°

10 3.0742.97"%  13.8043.96"  18.77+13.43

20 1.81=0.77° 12.75£0.35*  12.243.54%

30 1.58+3.54 13.27£2.57°  11.00+7.82"

40 1.09+0.31°  11.45+10.11°  12.45+1.34%
50 1.185+1.3 10.47+2.51¢ 9.4+2.36°
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Fig.1 Effect of salinity on growth increment at different time
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I e X B T 26.94% . 32.19%; SOD 7% M 76 10~30
g+ L™ Ab FEZH 43531 b 3ot B8 5 0.52%.2.32%.0.85% , 1H.
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Table 3 Effects of different salt concentrations on the Chlorophyll content

4% a/(mg-g™)

42 b/(mg-g)

% N %/ (mg-g™)

4% 2 a+b/(mg-g™")

popilst 1.11£0.06° 0.0155+0.0045° 0.3680+0.0154° 1.14+0.08"
10 0.94+0.06® 0.0195+0.0015 0.3023+0.0055° 0.95+0.06®
20 0.97+0.08 0.0285+0.0125 0.3190+0.0210% 0.99+0.09%
30 0.87+0.11* 0.0480:0.006" 0.2820+0.0284 0.91+0.09*
40 0.75+0.12° 0.0550+0.0270° 0.2905+0.0215° 0.80+0.09°
50 1.010.08* 0.0307+0.0067° 0.3590+0.03301% 1.04+0.07®
AR TR AL B R 22 57 1 3, P<0.05,
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Fig. 2 Effects of different salt concentrations on oxidase and osmotic regulatory substances
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DLHA 25 S TrAE 30~50 g+ L AR 5 10,20 g- LA
WEXES P10 g LA H & X R 16.17% H 5
20~50 g L Ab PR W 22 5% . G1E30.40.50 g-L
A PR X IR DL K 10,20 g L AC A 22 H 10,
20 g LA FR 5 X RO ULBH B 25 5 . L7 10,20,
50 g+ L' Zb 3 LY X BE 27 1.84%~31.44%, Hrfr 50 gL
LB NI 30 g L ARG W A

W 60 AN T P, G LYJH A B8k, Tr.G,
25 Ab B LG 6 R 43 ) R G 2.28%~64.88% ., 15.60%~
70.72%; Hh Tr 7E 20~50 gL~ b B 20 5 %f BE LU )%
10 g L' Ab B A B 25,40 g- L Ab PR 5 HiAh
FACPRIH B 255 G AE 10~50 g- L' Ab B 5 %F 1]
HEER 10 g L5 20~50 g- L' AL HEAT

FXS 530 dALL, Tr. G 4% b FHZ 12 7 73.85%~
308.67%.33.07%~380.57%, H.E& G.1E 30 g- L™ 4b 3
G, R B EESR . P10 g L
540 g- L Ab RS 51 L B 1.19%.17.37%, 20,
30,50 g-L™' 4b B 43 ) b X BR R 2.21%. 7.12%.
18.03%, 530 d AL, 20~50 g- L™ AbFH R 5 43.22%~
143.07% , B335 3 i 25 22 5 MoKoF o LA AR 3 e XT
HE R 15.99%~104.79% , Hi1 20~50 g L 4b B 5 % B
Je 10 g- L7 AbFRAT G35 25 5, [R5 30 d H EE 30~50
g LA A 3 755 1.52%~21.15%, % R 110,20 g- L™
b 53 5] R % 14.54% . 47.89% . 37.17%, Hih 10,
20.40 g- L AbHRAR R IAT i 3 22

30 A, PS5 T G2 W i 3 1E A DG (P<0.01) ;
Tr 5 G S8 3 IE M 56 (P<0.05) P, 5 Tr G5 LM
KPR ;60 AR, P55 Tr L 2 IEAH X (P<
0.01),5 G B FIEMK(P<0.05); Tr 5 G B3 1E
I (P<0.01), 5 LI 535 ARG (P<0.01) ;G 5 L,
e it 2 ARG (P<0.01) 6
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Fig.3 Effects of different salt concentrations on gas exchange
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Fig.4 Effects of salt concentrations on chlorophyll fluorescence
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Photosynthetic characteristics of Haloxylon ammodendron
under high salinity water irrigation

Zhang Taotao'*, Fan Jinglong'*, Wang Shiming'?, Xu Xinwen', Chai Zhaohui’
(1.Mosuowan Desert Research Station / Taklimakan Desert Research Station / State Key Laboratory of Desert and Oasis
Ecology , Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences , Urumqi 830011, China; 2.Universi-
ty of Chinese Academy of Sciences, Beijing 100049, China; 3.Yili Alar Ecological Technology Co., LTD. Alar 843300,
Xinjiang, China)

Abstract: To explore the adaptability of the dominant desert plant Haloxylon ammodendron to salt water irriga-
tion at different high salinity (10, 20, 30, 40, 50 g-L"') The response and adaptation of growth, chlorophyll
content, osmotic regulatory substance content, antioxidant enzyme activity, respiration and chlorophyll fluores-
cence index of the aboveground part of the plant were systematically analyzed. The results show that: at first,
with the increase of the salinity of irrigation water (up to 20 g-L"), the soil diameter and new shoots were signifi-
cantly inhibited, and the plants continued to grow at 50 g-L"', showing strong salt tolerance. Next, the content of
osmotic regulating substances and antioxidant enzyme activity increased at low concentration, but decreased
when the salinity of irrigation water exceeded 20 g-L"'. At the same time, the main factors limiting the net photo-
synthetic rate of assimilative shoot gradually changed from nonstomatal limitation to stomatal limitation with the
increase of irrigation time, and the differences among groups decreased. In the end, the quantum efficiency of
assimilation branch photochemistry decreased significantly with the increase of irrigation water salinity, and
there were significant differences between groups 40 g-L" and 50 g-L" and the control group, and the decrease of
each treatment decreased after 60 d of irrigation.

Key words: Haloxylon ammodendron; salt water irrigation; gas exchange; chlorophyll; fluorescence



