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/), TIERATE 20 E 2T RA N.P.K
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JRARME— N HER ) SRR KRR . DATEFE S
M B AAREK IR AT T R w0 A R Y FE I
FIIK 4w 7K SRR A 256 ) R N F AR A R S
A HARBGE — fEm R RGN IR
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H e AR M B BB HR 5K R

FRBARIEA 750 8 ShnHEAL . HOK AR 24 b B 2R 5 A4
e R A B TR K TR R L a2 R B &
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T B L LT R R AR AR Rk e
THE T ) 2 RTAR S R R T RE RIS » i TR S A 56
B UEFRATTA B AR SR TE LR & B R 2 R IX 38
JRAR=,
3 RS
3.1 RBIRFKERGEERHENHE

FRAE MR XSG M i 45 52 FF R KR T
£t FH Penman — Monteith” 123 3 (55 5 2% 149
RRFEMGE THEERNE L, N\FKLITLLE L. fi
MRH DX B AP SR R R & 5 R3. 96

mm/d. 6 A8k 4 5. 03 mm/d. 9 A/ h
2.54 mm/d,

1 HMHMXEERX ETo
Table 1 ETo for different county in Yulin

A Month

ETo(mm/d)

4 5 6 7 8 9
SE34 Dingbian 3.84 4.84 5.38 4.62 3.77 2.68
4+ Fugu 3.72 4.95 5.22 4.57 3.74 2.69
1 Hengshan 4.62 5.64 6.17 5.42 4.44 3.31
{EE: Jiaxian 3.3 4.45 4.78 4.37 3.59 2.51
¥ Jingbian 3.5 4.38 4.79 4.19 3.42 2.45
HKFE Mizhi 3.26 4.24 4.68 4.06 3.32 2.24
V&1 Qingjian 3.27 4.32 4.84 4.15 3.47 2.3
IR Shenmu 3.58 4.63 5.01 4.34 3.49 2.48
218 Suide 3.53 1.61 5.05 4.3 3.6 2.49
RtE Wubu 3.41 4.57 1.9 4.47 3.71 2.57
HIBH X Yuyang 3.42 4.46 4.99 4.48 3.65 2.54
T Zizhou 3.09 4.23 4.56 4.08 3.34 2.24
P44 (mm/d) Mean 3.55 4.61 5.03 4.42 3.63 2.54

I 2 2 AT AR B FE K E
ET = K. X ETo (L)
X K ERHEM R R 2); ETo ABHEY
R AR (mm/d),

PIAZ O 7n i XK g B o ] 1+ S A F 1A
WHEKE, THREIR IR 2, N3k 2 il LA H, &
WHEAERK ZET HIRFEK 438.8 mm,

BT #E LR R IR X AR R e Wil A
[l (VB 20 A SR K - AR IR K BRI o A A B
DL AR 2 T PO R B 24 K BRI Y 78 2
B SR FFE 0 HE G ZK R PR B SR A IR o R 1

¥, RiEE2 AR ERBIL R KR R ZE T
W, WIS 3070/ B A5 1 TORIE B4 A
ZETHEKE T 148.2 mm (WL 2),

AR ATF 2007 F3t 17 T A R, 7 e
FEZK SRR ARG L T 0 & B K B 86 3L A 6 4
ACEE. A= F R K & 4r A 0(CK), 396, 660,
924 1320 1716 m®/hm”, 16 45 AT 3 2% 45 1A o 7l 2k
SRR UCR L ZR 3, MEAKE B 80 L/ Bk, AR
W2 2 ANk, kiR B 4 L/h, SR K RESE
% 10 h, FAMALFE S BOEM, EE =K, KEF
WA K = ROK A R R L3 3, 2007 454
F KRN 293 mm (2 931.45 m*/hm?).
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Table 2 The date theoretical crop coefficient, evapotranspiration and irrigation amount on Mizhi county
TiH A Month At
Ttems 4 5 6 7 8 9 Total
ETo(mm/d) 3.26 4.24 4.68 4.06 3.32 2.24
THEREL Day (d) 30 31 30 31 31 20 170
VEMI BB Crop coefficient 0.45 0.45 0.9 0.9 0.65 0.65
¥E/K & Evapotranspiration(mm ) 14.0 59.1 126.4 113.3 66.9 29.1 438.8
FH T & Average rainfall (mm ) 20.7 29.8 55.7 88.4 103.9 57.8 356.3
WK & Irrigation(mm ) 23.3 29.3 70.7 24.9 0 0 148.2
xS NEEKKFE. FERKSFIAME
Table 3 The date yield and WUE for different irrigation amount
T A TETHTH REAE A R WUE
Irrigation amount Before flowering Abloom Ripening Yield 3
(m*/hm?) (times) (times) (times) (kg/hm®?) (kg/m")

396 1 1 1 16649.1 5.00

660 2 2 1 16516.4 4.60

924 2 3 2 18734.9 4.86

1320 3 4 3 18008. 1 4.24

1716 4 5 4 17835.8 3.84

0 — — — 7500.0 2.56

MFE 3 LA MK RN 924 m”/hm” A,
FEi g MK 396 m®/hm” B K 43 I AL
il . AN AL X = g 5 ARG 2 = 59 < RN
VEWE (CK) << HE K 660 m®/hm” (T2) < B 396
ms/hmZ(Tl) <PEW 1 716 m®/hm” (TS) <<VE
1320 m*/hm” (T4) <<JE 924 m’/hm” (T3), XF
WUE 52 MAKEI & A7 . CK<<T5<<T4<T2
<T3<<T1, MIKZFIHZCEESE, S K
X[ 396~1 320 m°/hm”,
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b B NP3 5 SR S 04 A6 B v R O O
AR R D = £ i R g W=y i IR DN O M 7
e m TR HE, 4k S s T & RERT
TSk ) B2 B TAR KSR T i TAE Kk, B k7™
HET TR 2 TRV R N B R R
ZEOTEAL,

— 2
cv, = vaqm +(0.231

BZx 40 007y2 + v,
Ha ’

()

Kb, OV, WL RRE REG CV,, WS E
122 250 Hy Rk TIEE /1 (m)s v BRI S
Fa¥: A7 K KRR 2 (m) s CV g K IR
BimE,

TEAEGE O RME TRR b W L€ TR
A b BN e S SRS Al X e et Lot al
FALMEA K B8 22 SRR B AR IUAC Y
WS AR AR Rt TARIE J. i3k 42 T
VEFE A3 FI{E y 80~100 kPa. S FRH THEE /)
{E B 7E 80~100 kPa, A% 3 IV 1% 55 7 22 1 K 1% it T
VEFE A3, K5 e Sk (0 S U8 TARRE 5%t
TAEE JARUCAD . 1 H AT b 0 i 4 TR E )
e BT TR 775 28 HL ST, S R i Be dledi
S TARE AT BUE, 8 AN S
HOBF AR B SR UE TARE 1 5 b T 2%,
PRI » 5 % 2 ] T 5 A 1) (RO AT o ) felc b TS
By RERE_ERRE T LB TR A,

DL R RS B OV, = 0. LYE MR HHIEK
Hy5) BRI, AS B4 SRR AR SME . 243k
PEREIL( €V, <<0.02.0. 2 x <<0.5), it TR
FFEE R 0.77 ~ 1.1 m; 24k MERER (0.02 <
CVyp =0.05.0.2< x << 0.5), Wit TAEE HiE
H L1~ 2 m; 43k PERE— % (0.02 < OV, <
0.05.0.5 < x), Wit TAEEHTEE I 2~ 3 m.
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3.4 IIMETFER AR S
341 o TARFKARERK AN

2006 45K = FhE TREBAR 5 =AM ER
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EOFE T AR IR A A B A AL B A B S AR
(LEIEsw

TARARER AR RARHF A5 A — BT R ) g
HE ERARE LR HAE N 4 mm B
JE B TR N B SN 3 2 H S AR R 2 Ak
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TR, LR B K it b U R 4 2 — il 5 b D K
FalE T 12 ems KR R IP SRR = N
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Fig-2 Surge spring root irrigation
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hm”, F i B0 E U 76 HE I 4 18 1 40 A
667 m” FEE 300~400 kg, VAUE | 7UE S5 1% 55 HE K
St T 667 m® P2 800~1 000 kg, i Ll
LT AF-H 667 m” AT 1320 kg, 3 L HAT
w667 m” ARFEN 948 7 (K H 97 5. Ak 200
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Maize yield-increasing mechanism of supplemental irrigation with
harvested rainwater in semi-arid areas of the Loess Plateau

LI Xing'» CHENG Manjin’, SHI Haibin'» CUI Cai’s GOU Mang mang'
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China;
2. Institute of Water Conservancy Science, Inner Mongolia Autonomous Region, Huhhot 010020, Chinas
3. College of Agronomy, Inner Mongolia Agricultural University, Huhhot 010018, China;
4. College of Ecology and Environment, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: Aimed at measures of water-saving agriculture in semi-arid mountain areas of the Loess Plateau
this paper analyzed the influence of the maize photosynthesis. yield and dry matter accumulation under different
irrigation treatments- The results show that the diurnal variation curve of photosynthesis factors appears up-
down open parabola type under different treatments- Under different strength of illumination, the diurnal varia-
tion rule of photosynthesis factors is very obvious. Intercellular CO2 concentration of treatment of 22.5 mm irri-
gation in jointing stage is bigger than other treatments before 13?00 and 1900, but. during remainder time in-
tercellular CO2 concentration is smaller than other treatments- This rule is opposite for other photosynthesis fac-
tors, which indicates that the strength of illumination is playing a vital role to the photosynthesis factor diurnal
variation- Under great strength of illumination irrigation treatments enhance leaf s photosynthesis rates tran-
spiration rate and stomatal conductance, causing the intercellular COz concentration reduction- As for maximum
value of photosynthesis factors, at about 13700, photosynthesis rate of treatments of 22.5 mm and 15 mm irri-
gation in jointing stage is increased by 23. 9% and 15.0% respectively . and transpiration rate by 47. 7% and
17.7% respectively . and yield rate by 43. 02% and 29.48% respectively s compared with CK. Supplemental ir-
rigation of harvested rainwater can also raise the dry matter accumulation quantity and yield to great extent-

Key words : supplemental irrigation with harvested rainwater; maize; photosynthesis; yield
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Integration and demonstration of the date micro-irrigation
technology in the hilly of Shanbei

WU Pute; WANG Youke: XING Xiao—qui: ZHU Delan
( Northwest A & F University; ISWC, Chinese Academy of Sciences and Ministry of W ater Resources;
The Native Irrigation Engineering Center of Yangling, Yangling, Shaanxi 712100, China)

Abstract; Faced on the fact of water shortage and soil and water loss in the Loess Plateau, slope-land date
trees micro — irrigation technology system was developed by integrating the technology of rainfall runoff control.
the technology of slope-land the nanization and close planting date trees. the technology of pluning trees and new
micro-irrigation engineering- The demonstration field of the integration technology was built in hilly and ravine
area of Loess Plateau (on the Mizhi county of Yulin in Shaanxi province)- The average yield of rate trees was
19 800 kg/hmz, which is two to three times: compared with noirrigated rate trees- The yield increased 30% to
60% and saved water more than 3670, compared to the pipe irrigation- The average yield is 4 500~6 000
kg/hm2 without irrigation and 12 000~15 000 kg/hm2 with pipe irrigation- The date trees theoretical evapor-
transpiration was determined by Penman-Monteith formula(438.8 mm);: The suitable micro-irrigation amount
of 396~1 320 m”/hm” for general rainfall year was determined according to field experiment; The new design
theory was proposed for slope-land low drip irrigation; a suitable enineering model was developed: which is that
low drip irrigation and three additional technology was used to the top of slope-land and surge root irrigation,
micro-spray irrigation and three additional technology was used to the bottom of slope-land-

Keywords: Loess Plateau; slopeland microirrigation; the balance development of economy and ecology :

water and soil conservation



