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Table 1 Characters comparison of different materials for rainwater collection

) > AL . 7 R PTIRGE
. RES Ry s K i 256 ISR e
5 . Rain collection N Capability of
Mat erial Cost Service life R .
No - tynes rate (Y / Z) (a) anti freezing and
ype ( %) ansm fighting destruction
1 VBEE1(C 15) Concrete 71.3 14.60 =10 fR3 Better
2 [ 1Y, 1 1:8) Solidified soil ( 1%8) 73.6 8.26 =10 AR5 Better
3 & 4k, 1 1:10) Solidified soil ( 1:10) 60.0 7.34 =10 AR 5H Better
I 5+ B
1 o RERSC AL 5.7 3.60 ) % Not good
Original soil tamped + Waterproof preparation
- b4 1:8) + Bkl -
85.8 10.06 =10 1
7 Solidified soil ( 1:8) +Waterproof preparation 7 AR5 Better
6 o ERACTIO TR 7.8 9. 14 =10 R Batter
Solidified soil ( 17 10) +Waterproof preparation
7 Ji 175 9 Original soil tamped 36.5 2.00 1 7 Not good
8 A Plastic fil m 77.5 1.30 1 B2 Bad
9 RARYETE Natural slope 6.6 0.20 Long —
10 #i 4 Lichen 43.7 2.00 1 7% Not good
11 JKJE - Ce ment soil 69.5 9.00 =10 4558 Good
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Table 2 Average reserved soil moisture in depth

0~50¢m during crop growing season

10%p) H 1 i H Item 2004 2005
2.5 = o 2= QX IE T & LS 82.3 82.6
*EIEYF%ZK%*UFH ;&1 Ks E,J ﬁt%ﬁ oA % Gradually constructed contour terrace
ST SRR ©5 s
7K$U%I§%Fﬁ%‘7j(j,§é?%iﬂ;%zjﬁﬂi 2003~2005 55'5 Contour ridge and furrow planting
2 Xl SR TA ST XHHEH C 1 73.1 72.9
TER T AR E 1R K S R S SR T M Conra
ool 1 oo P . S5 25 B X
%\%%Eﬁ%b{é\ijﬁ]KHB% = *Dﬁﬁﬂg%*ﬁgﬂi%ﬂﬁ Gradually constructed contour 9.2 9.7
K KIS S, £ R AT terrae i Contr
o _ I A —
%3 s oK A RURACE Ko fE7 R v/ SRR A |
” N . o - Contour ridge and furrow 9.2 7.5
( yg%é’i&%ﬁlﬂﬁ;‘ki%&*é@ %ﬂ(E U +%I‘Y’%§ planting minus Control
1
nts,
®3 LHRBHEE TEMRKSFIARE K Ckg (hm”+mm)]
Table 3 Water use efficiency ( Ks) of several crops under different experi mental methods
EV/S o [N i) H 2% it
. Maize Millet Water melon Sunflo wer Potato
2 K5 1t — . . o .
Measures to F X IR Fb X} IR Eb X R LX) IR Fo X B
increase Ks K- Hgher K- Hgher K- Hgher K- Hgher K- Hgher
’ than ? than ’ than ’ than ’ than
control control control control control
Tl 12.6~ 1.5~  10.7~ 1.8~ ) B - -
Variety update 24.4 13.3 12.1 3.2 187.7 824 td
%%’B‘Lﬂ%wg . 17.0~ 2.9~ 6.9~ 3.7~ 143.0~  33.8~ o o o o
Supple mental irrigation 23.5 4.6 12.6 7.1 166.5  64.3
in key stage
5 A
LKL 25.6  16.1 — — — — 5.1
Water and fertilizer coupling
Biological fertilizer
Ay =)
WAL B e e B B . B B
Holog]cal and che mcal. 12.1 2.8
preparation for water saving
BET [Z2)1N HiE TR B e (GRS
. . Broo mcorn millet Pumpkin (over Gross broo mcorn Gross nmize
i K s 1t — —
Veasres 1o Hox B Wt WXt B 7 Wt I WXt e
increase Ks K- Hgher K- Hgher K- Hgher K- Hgher K- Hgher
’ than ’ than ’ than ’ than ’ than
control control control control control
SRR 10.0~ 0.5~ 48.0~ 23.9~ 24.2~ 3.5~ 144 2 o 162. 1~ o
Variety update 11.7 2.2 56.0 31.9 37.7 17.0 ’ 225.1
R B B B B 22.1~ 141~ B - B B
Supple mental irrigation A7 .4 20 1
in key stage
7 VS
TN S _ — - — - — 151.0 - - -

Water and fertilizer coupling
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BEAE AT oK X R R LK & BOR B 455 T
HE SR T HMEESF ZIHCR

2.6 EEEMRFELE K NABHRER
2003~2005 4E, 7K | 3 45 7 5 7K HE W ik B 0 51
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DX % HAR B LA T iR 2 DR AL R A U0, LAt
R EnE 4
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Table 4 Econonic benefits and rainwater economically transfor ming efficiency of main crop varieties
2004 2005 S SR
o . o .
fp i PR BRA WA dkA PR BRA WA dkA Average
Crop varieties Output  Gross inco me Cost Net Inco me Output  Gross inco me Cost Net Inco me net 1n</:1(1)ms
(kg/hmz) (yuan hm? (yuan hm? (yuan hm? (kg/hmz) (yuan hm? (yuan hm? (yuan hm? (yuan hm’)
o
HHT S 9778.5 9778.5 3437.3 6341.2 7812.0 7812.0 3437.3 4374.7 5358.0
Zhedan 7
-
ks 200- 8797.5 8797.5 3437.3 5360.2 8767.5 8767.5 3437.3 5330.2 5345.2
Neidan 205
Ia] H 3% 2077.5 4986.0 3212.3 1773.7 3622.5 8694.0 3212.3 5481.7 3627.7
Sunflo wer
KU TF45 1594.5 4783.5 2609.3 2174.2 1689.0 5067.0 2609.3 2457.7 2316.0
=]
e 468.0 2340.0 2654.3 —314.3 1099.5 5497.5 2654.3 2843.2 1264.5
Zhonglu 1
NS 4405.5 6609.0 2399.3 4209.7 4081.5 6123.0 2399.3 3723.7 3966.7
Xiaoxiang millet
LA 4066.5 6100.5 2399.3 3701.2 3675.0 5512.5 2399.3 3113.2 3407.2
Golden millet
)
1‘%% _2 ; - - - - 2889.0 4044.0 2406.8 1637.2 1637.2
um
=)
@gﬁ '5 ? — — — — 2658.0 3721.5 2406.8 1314.7 1314.7
um
W Enf[il 61447.5 24579.0 3737.3 20841.7 39652.5 15861.0 3737.3 12123.7 16482.7
at er on
P I:HIE; 21289.5 17031.0 3947.3 13083.7 18501.0 14800. 5 3947.3 10853.2 11968.5
umpkin
g
i 7 ok 59713.5 5971.5 3512.3 2459.2 57664.5 5766.0 3512.3 2253.7 2356.5
Gross corn
Jr] B 2 3k
RS 64120.5 6412.5 3512.3 2900.2 52092.0 5209.5 3512.3 1697.2 2298.7
Gross broo mcorn
5%% 19972.5 7989.0 4337.3 3651.7 17085.0 6834.0 4337.3 2496.7 3074.2
otato
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Water using and transfor ning efficiency of rainwater harvesting .
concept and ways of enhancing

ZHANG Jianxin '» ZHENG Da-wei *. LI Fen', DUAN Yu’
( L-Institute of Applied Meteorology » Nanjing University of Infor mation Science & Technology » Nanjing 210044, China ;
2. College of Resources and Environmental Science » China Agricultural University » Beijing 100094, China ;
3.Inner Mongolia Academy of Agricultural and Ani mal Husbandry Sciences » Huhot 010030, China)

Abstract ; Rainwater harvesting for agriculture is the agricultural activity which collects ; stores runoff and
uses it for drinking ; sanitation and supple mental irrigation - It indudes several interrelated processes :rainwater
collecting » rainwater storing > rainwater transporting and rainwater utilizing - Prevenient researches of rainwater
harvesting focused more on each individual process or technique and did not concern the processes or techniques
as a whole - This resulted in a loose relationship of above processes and low water transfor mng efficiency from
one process to another - Inthis paper ;the concept of Water Using and Transfor mng Hfidency of rainwater har -
vesting is put for ward syste matically - The sub processes of rainwater harvesting rainwater collecting > rainwater
reserving , rainwater transporting and rainwater using are studied and analyzed as a whole - Then co mbining
some experi mental data > several ways to enhance rainwater using and transfor mng efficiency are provided -

Keywords :rainwater harvesting ; water using and transfor mng efficiency ; enhancing way
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Free proline trends during seedling stage of ten staple alfalfa varieties in
Ningxia with Nad and water compound stress

LI U Gen hong » XIE Ying zhong » LAN Jian » YANG Ru » ZHAO Gong tiang
( Ningxia Univeristy » Yinchuan , Ningxia 750021, China)

Abstract ; An experi ment was conducted to study the free proline trends during seedling stage and give ten -
tative evaluation about their capahility to resist water and Na( stress of ten staple alfalfa varieties in Ningxia
with NaQ and water compound stress by using quadratic general spinning design - The results showed domnant
effect of free proline variation on all alfalfa varieties displayed positive effect except Longdong and Algonguin
with negative effect inthe case of Na( stress > which displayed negative effect in the case of water stress ; Single
effect displayed in all varieties free proline content increased at first and then , decreased in serious Na( stress »
and increased in serious drought ; As for the interaction effect of water and Na( on free proline variation ; five
varieties such as C W301 Sanditi Longdong Zhaoyang and C W200 displayed negative effect significantly with
the order as Y w30l = Yiongdong =Y w200 = Y sandti — Y Zhaoyang + While the other varieties such as Algonguin |
Xingiiang Ningmu No 1 Nei meng and Golden Empress displayed no significant to evaluate the resistance of ten
staple alfalfa varieties to Na( and drought accordingto their free proline content from hightolow the following
order may be drawn : C W301>C W200>Zhaoyang “Golden Empress — Ningmu No 1>Algonguin “Nei meng =
Longdong —Sanditi —Xingjiang -

Keywords . Na( ; water ; compound stress ; proline contain ; alfalfa



