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1.1 HBMEA 3 NaCl, & A MgCl, .CaCl, %5225, MHEBRY X,

AXBTF 2201012 8Z20114F5 AEPEH
F¥REERVERRREER. REWHATFHILE
B RGO, L5 38°06', K2 116°%40" . BE L v
FREMZAR A BEFERKEFALERX, 1%
EHGET L, FRSREBA LI NESLE L, B
T3, EREE 20 m DL . KX 4 HEK & 400 ~ 500
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559.36 kJ/(em’+a), = 10°C #LiR 4 300C, k. &
WEX-HRRIHEEBRHTEERET.
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cm, /P 40 em, BMEEIKESE, M4 HEA
AREI mBNEWR AR, IS, ki
20 cm FEEIE D EHK, 0~ 100 ecm T FE 3 F i
1 fim.

1 0~100 cm LM
Table 1 Selected chemical properties of the soil of 0 ~ 100 e¢m layer

ME lem £ Total salt HCO;

503 Ca?* Mg®* Na* and K*

REBER(x107°%)
Mass content

549.74 147.97

55.55 203.74 48.93 44.49 49.07

MBEBHELCHMEFL ZTR 20 cm F 30 cm
WHENMEXREH 20cm B, REL, FEETETE,E
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Table 4 Analysis of photosynthetic characteristics and transpiration efficiency of tomato under different treatments

REEF HEBEE xRt AR R
kS (pmol/(m?+s)] (mmol/(m*<s)] (mmol/(m?+s)) { pmol/ mmal)
Treatment Photosynthetic Tranapiration Stomatal ‘Transpiration
rate rate conductance efficiency

%, Furrow irrigation with fresh water 22.72+1.65a 3.991:0.13a 164.65 +3.87a 6.33h
P4 Furrow irrigation with saline water 18.49 £ 0.86b 3.05+0.15b 109.55+2.32b 6.06¢c
B ¥ Simplified infiltration irrigation with fresh water 24.77x1.37a 3.75£0.18a 152.95+4.51a 6.61a
# M Simplified infiltration irrigation with saline water 23.10+0.92a 4.1620.12a 157.77+2.92a 6.35b

EAAFGRRERIE SBKF.

Note: Different letters mean significant difference at 5% .

2.6 RAAGESENLHAEERSRROKM

RSBRAALAN ARG I RLETENE
W, REABANARE L RTHBESLRA L REH
HMZE, WKERLET wmaEMES 2H#
FRERTXIRENE0~100 em LE L HLH:
FENAE, BAERKOREER, T RRE, #

BRAEBRLEET, WR20~40cm LELEFEFR
#46.44% HELEBRE; B 20~40 cm RS
BREEAE11.82%,40~60cm T ELETEFAS
21.29%,60~80 cem T B R EEAR 8.41%,KE
0~ 20 cm FIFEE 80 ~ 100 em + B,

£5 FEALBLIRZBARSH

Table 5 Analysis of total salt ion accumulation under different treatments

i +BHE B 5 61 HERE HER BRanzw
Treatment Soil depth Before test After test Accumulation amount Accurmulation

(em) (x107%%) (x107%%) (x107%%) rate( % )
0-~20 118.95 92.14 - -
Wk 20~ 40 99.19 77.52 - -
Furrow irrigation with 40 ~ 60 110.70 71.02 - -
fresh water 60~ 80 104.07 72.23 - -
80~ 100 110.98 66.55 - -
0~20 177.77 147.39 - -

W 20-40 99.23 145.32 46.08 46.44
Furrow irrigation with 40~ 60 103.43 96.02 - -
 saline water 60~ 80 97.06 89.62 - -
80 ~ 100 105.18 80.02 - -
0~20 141.07 96.69 - -
B% 20 ~ 40 106.47 80.32 - -
Simplified infiltration 40 ~ 60 86.00 69.90 - -
irrigation with fresh water 60 ~ 80 97.11 14.07 _ _
80 ~ 100 103.26 86.17 - -
0-~20 150.71 138.74 - -

BR 20~ 40 106.40 118.98 12.58 11.82

Simplified infiltration 40 ~ 60 90.95 110.31 19.36 21.29

irrigation with saline water 60~ 80 85.06 .21 7.15 8.41

80 ~ 100 105.39 95.41 - -

- RAETER N GE, DR,

Note: — means soil desalination.
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Africa: An example with

activity

Effect of simplified infiltration irrigation with saline water on the¢ growth
and physiological characteristics of tomato in greenhouse

YANG Jing'?, LIU Meng-yu', DONG Bao-di', QIAO Yun-zhou', SHI Chang-hai',
ZHAI Hong-mei'*>®, LI Dong-xiao'"?, LIU Yue-yan' '

(1. Key Laboratory of Agricultural Water Resources , I

of G

tics and Developmental Biology of Chinese Academy

of Sciences, Hebei Provincial Key Laboratory of Water-saving Agriculture , Shijiazhuang , Hebei 050021, China;
2. Graduate University , Chinese Academy of Sciences , Beijing 100049, China;
3. School of Chemical Engineering, Shijiazhuang University, Shijiashuang , Hebei 050035, China)

Abstract: A greenhouse culture experiment was carried out to study the variation of the growth, yield, quality, leaf

water potential and photosynthetic characteristic of tomato and soil salt accumulation under two irrigation methods (Furrow

irrigation and simplified infiltration irrigation) with two kinds of water ( Fresh water and 5 g/L saline water) including

four treatments (Furrow irrigation with fresh water, Furrow irrigation with saline water, Simplified infiltration irrigation
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with fresh water, Simplified infiltration irrigation with saline water) . The results show that: (1) To compare the two irri-
gation methods, the plant dry matter is significantly less in simplified infiltration irrigation than in furrow irrigation when
fresh water is used, but there is not much difference between the two methods when saline water is used. In furrow irriga-
tion, the plant dry matter is 7.06% less with saline water than with fresh water, but there is mot much difference be-
tween two kinds of water in simplified infiltration irrigation. (2) In two irrigation methods, irrigation with saline water re-
duces tomato yield, but not significantly. Compared with furrow irrigation, simplified infiltration imrigation increases fruit
yield by 3.3%, and the fruit quality is better in this method when saline water is used. (3) When fresh water is used,
there is not significant difference in leaf water potential and chlorophyll content between the two methods. When saline
water is used, leaf water potential decreases by 0.07 ~ 0.15 MPa, chlorophyll content drops by 1.65% ~21.8% , and
the decrease amplitude in simplified infiltration irrigation is much less than that in furrow irrigation. (4) Tn furrow irriga-
tion, leaf photosynthesis rate, transpiration rate and stomatal conductance decrease by 14.29%, 19.74% and 33.46%
with saline water compared to fresh water, reaching significant level, but there is mot much variation in these indexes and
the transpiration efficiency is greatly improved in simplified infiliration irrigation. (5) The salt accumulation in 0 ~ 40 em
soil layer in simplified infiltration irrigation is less than that in furrow irrigation when saline water is used. It is prelimi-
narily concluded that simplified infiltration irrigation with saline water for greenhause tomato keeps the salt accumulation
in root layer in low level, leaf water in good state, leaf photosynthesis rate and transpiration efficiency in high level, thus
increasing fruit yield and improving its quality.

Keywords: tomato; saline water; simplified infilration imigation; yield; quality; leaf water potential; photosyn-

thetic characternistic; soil salt
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Effect of vertical line source irrigation method on grape growth
and water use efficiency in extremely arid regions

WANG Yong-jie' , WANG Quan-jiu''2*, SU Li-jun', NAN Qing-wei'
(1. Institute of Water Resource, Xi®an University of Technology, Xi’ an, Shaanxi 710048, China;
2. State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateau, Yangling, Shaanxi 712100, China)

Abstract: The effects of imrigation methods on the manner and scope of soil moisture may influence the erop root wa-
ter uptake, thereby affecting crop growth and water use efficiency. With conventional drip irrigation method as the control
treatment, a field experiment was carried out to study the characteristics of grape growth and water use efficiency under
vertical line source irrigation method . The results show that during the key stages of grape growth, under pre and post ir-
tigation, the average moisture content of the soil root layer can be up 10 75.1% and 82.8% of field capacity respective-
ly, while under conventional drip irrigation the field water-holding ratio is 60% and 72% ; and the net photosynthetic
rate, transpiration rate, stomatal conductance under vertical line source irrigation are higher than those under convention-
al drip irrigation, the net pholosynthetic rate experiences both stomatal limitation and non-stomatal limitation, the non-
stomatal limitation caused by water stress under vertical line source imigation occurs later than under conventional drip ir-
rigation, and the performance is not obvious; Vertical line source irrigation method in terms of aboveground biomass
growth is slightly better than conventional drip irrigation methed, but does not show significant differences between the
two; Vertical line source drip irrigation method increases the yield by 1.2% compared to the conventional way; And it
can also increase the water use efficiency in the leaf level by 68.8% .

Keywords ; vertical line source irrigation method; soil moisture; physiological indexes; yield; water use efficiency;

extremely arid region



