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Table 1 Two factors of water and salt code level

45115 Code & Factors
. N N HNaQl VR B2 Lz
Soil salt density Amount water added Soil saltO density Soil Walfi)r content

(%) (%)
+v 1.414 1.414 1.00 80
+1 1 1 0.85 70
0 0 0 0.50 50
—1 —1 —1 0.15 30
-7 —1.414 —1.414 0 20
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Table 2 surveyed value of ten staple alfalfa varieties in Ningxia during seedling stage under water and NaQ compound stress

AR IR

€&2F THLS  HIME ARERE FEAH

X1 X2 cw30l  cwz200 Alfalfa X4 Golden Ningmu Alfalfa Alfalfa Alfalfa :ﬁ?ﬂ
Longdong Algonguin ~ Empress No 1 Zhaoyang  Nei meng  Xingjiang Sanditi

—1 —1 3.2 2.9 2.9 2.9 2.0 1.8 1.8 1.6 1.5 1.3
—1 1 4.0 3.2 L7 .2 2.4 2.2 2.5 2.1 2.1 2.3
1 —1 4.2 3.8 3.6 3.3 2.7 2.8 2.7 2.3 2.3 2.3
1 1 3.5 3.0 2.9 2.9 2.3 2.6 2.6 2.6 2.6 2.2
—1.414 0 1.9 2.3 3.0 3.2 2.4 3.1 2.4 2.4 2.4 1.9
1.414 0 2.9 2.5 2.1 2.0 2.9 3.3 2.7 3.1 2.9 2.2
0 —1.414 4.6 3.7 4.0 3.6 3.3 3.5 3.0 3.3 3.1 3.1
0 1.414 1.4 1.5 1.2 1.4 1.2 1.4 1.3 1.2 1.3 1.3
0 0 2.8 2.0 2.0 1.7 1.4 1.2 1.4 1.3 0.9 0.7
0 0 2.4 2.4 1.9 1.5 1.1 1.3 1.3 1.5 0.7 1.0
0 0 2.8 2.1 1.6 1.6 1.6 1.6 1.5 1.3 0.7 1.1
0 0 2.6 2.3 2.2 1.7 1.2 1.5 1.5 1.3 1.0 1.0
0 0 2.4 2.3 2.0 2.0 1.6 1.1 1.2 1.2 1.2 0.6

X SRR & (V) BE NaQ ( X 1) L K5

( Xo) ZBACHATECE R, FRE 7 RN [0l 5 i 25

R, 15 M2 BT A ER & 5 NaQ K5

A .

CW301,y =2.60065+0.12285x,—0.45135X ,
—0.37500X 1 X 2 +0.15577x ,*
+0.45567X 5°

CW200,y =2.22060+0.23925x,—0.45135X ,
—0.27500X 1 X 2 1+0.27077x ,*
+0.37074X ,°

b4 7. Y —1.94062—0.17157x ,—0. 48240 ,
—0.37500X 1 X s +0.47950 ,°
+0.50449x ,*

BRI E 7. Y —1.38057+0.17803X ,—0.22547X ,
—0.20000X 1 X5+0.59701x,°
40.39707x ,°

= 48 .Y =0.88051+0.16553X ;—0.20565X »
—0.27500X 1 X »+0.55959x ;%
+0.63457X ,°

B[R4, Y =1.70062—0.19960x ;—0.40135X ,
+0.58074 X 1°40.53076 X »”

4 B 5,y =1.38059+0.16337x,—0.37118X ,
+0.60949x 1°40. 40955 »*

S 12,y =1.3406840.21035X ,—0. 34617,
+0.81064X 1% 40.43575X 5”

HZEERE .Y =1.3206040.27373x ,—0.27117X,
+0.62697X 1%+0.37705X 5°

=y

B, ¥ =0.90059-+0. 25087 1 —0. 20565X 5
40.79949x ,°+0.57456 X ,°
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Table 3 Single effect of NaQ and water influenced on free proline contain of each varieties
1 1
75 ”‘?ﬁ X —1.414 —1 —0.5 0 0.5 1 1.414
Code Warieties
. C w301 X 2.5 2.5 2.0 2.6 2.7 2.9 3.3
Afalfa CW301 X2 4.2 3.6 2.9 2.6 2.4 2.5 2.0
) CW200 X1 2.5 2.3 2.2 2.2 2.0 2.6 2.9
Alfalfa CW200 X2 3.0 3.0 2.5 2.2 2.0 2.0 2.3
s MR e X1 3.1 2.5 2.1 1.9 1.9 2.2 2.6
’ Alfalfa Longdnng X 3.6 2.9 2.3 1.9 1.8 1.9 2.2
A [l 4R %] 45 X1 3.1 2.4 1.9 1.7 1.7 2.0 2.0
Algonguin X2 3.0 2.6 2.0 1.7 1.6 1.0 2.1
_ & B E X1 2.3 1.8 1.4 1.3 1.6 2.1 2.8
7 Golden Empress X2 2.7 2.1 1.6 1.3 1.2 1.4 1.6
6 - X1 2.6 1.9 1.4 1.3 1.6 2.3 3.2
Ning mu No 1 X 2.7 2.1 1.6 1.3 1.2 1.0 1.7
; BIRHE 7 X1 2.3 1.0 1.4 1.4 1.6 2.1 2.8
Alfalfa Zhaoyang X2 2.4 2.0 1.5 1.3 1.3 1.5 1.8
g N5 X1 2.1 1.6 1.0 1.3 1.6 2.2 2.9
Alfalfa Nei meng X2 2.4 1.9 1.0 1.3 1.2 1.4 1.6
9 %ﬁg%ku-’- X1 2.1 1.4 0.9 0.9 1.2 1.9 2.8
AlfalfaXingjiang X 2.3 1.6 t 0.9 0.9 1.2 1.8
10 = 45 F X1 1.8 1.3 0.9 0.9 1.1 1.6 2.2
Sanditi X2 2.4 1.7 1.1 0.9 0.9 1.3 1.9
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KRB AB.Gi( 1, 1) =0.28464;G4( 1,2) =
0.22145;G4( 1,3) =0.28261;G( 1. 4) =0.34955;
Gy 1.5 =0.31219;G( 1.6) =0.34779:G( 1,7) =
0.2360:Gy( 1,8 =0.26290;G( 1.9 =0.55508;
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[l RETHIRL & it Fh K 73 b8 SC R R AL.G o 1. D)
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0.26660:Go 1,4) =0.28346;G 1,5 =0.27049;
Go 1,6 =0.30743:G« 1.7) =0.33306:G« 1,8 =
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= NS E T B A= =A5H):

HHRSRERE .G =(G 171Gy /2

HREETA RN ERRE .G L D) =
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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



