3
H Aqgrici

3 F R MK R H R

Vol.26 No-3
May. 2008

SRERNTREX R EK
T4 EC A= E RIR200

Tt Ear

(L. e B 3l A s S R GO0, M 15 RS 830011: 2. s RH 2Bl 9e . Lt 100049)

i E. AR & I AR E B (Partial Rootzone Irrigation., PRI) A 16 fE % 72 [ (KB ME 8 Y 4 05 T 445 — &
WARFmEE, A SR ER TR Hh 2 ﬁ:f%Fﬁ%i&fﬁﬁ(Ahernative Furrow Irrigation, AFT) | [ 2 F@ v VE BE
(Fixed Furrow IrrigationsFFI)%D%%EE}%(Conventional Furrow Irrigation, CF1), 45 BR L A AR 30%/%/%% ES
BT AR ALK R P B WS A D AFT A FFT B9 AF A8 X 7= B2 FI % CFT By 92070 8496, {8 AFT t, CFT W BRI L7 &
B 12060, PRIAZE AR IE T EAR bR B KT A R oy T R BT CFLE R P HHRE S CFI RA L E
Z5., ERMERENEHT. B THEALME LS AFL 2K L% EFRLNE KT 2R EK.

R MR T ER TORE: T E
E%ES. S274.1  TRARIAE. A

HEFARGEE NI, B S E R T 4R
WECPRI) R 5 9 8 (RDT ) B BERE 7 K07, A%
SR AN VA S B T £ R A
FRERE) T R S KRCRN T, L E R
KPR A6 SR AT S B . 4 R T K B T
23%0, R R B LU MV ME B AT 7E 5 AN 6 A
WAL R SR B B, S8 W WA T RS 1 S 5
e T PR A A ) Stone AN
Nofziger! "V 37 1 b ) E R A0 3 B30 TE 4 10 IO
TP B SGHEK B 2 A R ROR R 2 R TR e
W 7K 43 AR08 L RV M 5 15205 7E L 2]
) B P B KT b OB A 7 B AR A SR P B 1
WEAE 7Kk 386 ; Vi K 2k A ] B SR 4 VR O T 44
A8, —fiH, (EMIER MR R 4% —E R K
Sy BRSO 2 A METHRE, TEK 7 B R 5
BISE K G 5 4 B e K 2, 42 IR 2 15 S R
AU, R AR TR R, HAR e L4
P8 AESP BRI A1 T AT RS AL B B AR R 0
LA T KA EARZS . TSR AL 2 7= A K 43
(55, BEMTEE R F AL D R R R B RE K
PRI s S AR X R AL AR R AR 21 B LA 35 K R
AT E TS K B R A6 A P X — AR SR Y
il

BATCA BT FeFII ), e A K 2= 1 B R
K S E VE IR 5 B KA WS B /N B T

RS B #. 2007-09-16
BEEUE . [6 5 A AFFFREE I H (10571031)

NERS . 1000-7601(2008)03-0210-06

—RBEE, IETSIL S E WA A X — A, il
FEEAL 38 A MR AE K AR AL T B A — IR 3
PR BT L 3 L RE ARG » AN T .35 25 5 s 70k
D RETE I S R 20 MR BE R A FE 4 M L 7 B e
MR R B, BRI e e
FEXT AR AE AT TR R 2BV BER AR A R AR
VP BF S8 BUAR A6 TS 25 1 23 AR 5 i WO A 7
BAR AR R 1B 00 R He 4 T8 28 5 kK 7 245 K
33%~70%

TR AL AR M (T E PR L TR
SRR, R R E T E B
Ko R0 [ o R R AR 77 X 2004 45 K 98 i 2 T
BU112.76 J7 hm®, 4 E FREE A A 19. 870, i
& 172.25 J7 v, 4 EARIE ARy 27. 7002005 H
Il 78, FrAmAE TR EE X RBOFHT A E
WIS R EIGK AT R) . KB L il 7
FRESOCEAK IR, AT, KRR HEin e A R
A PR R R RIR 58 ) I S A 4 7K e
W A Aot B 2 AR Ml A K & BRI R KRR R e
R4 R 2R A 15 4% 05 T BB AN AT AR VE R

FI R 79804 76 M AR BE I B BT 78R LB 22 1 4R
18 A S0 B T MR AL A2 4 FE IR 7= 8 55 7 T A 0
TE T 5L X 38 24 A 0% B (4 4512 PRI 14 5 )
TR AL R RE K dERR MR E B0 = AN B E K
T A TR A 17 KRR AR ) i S5 |

TEEEAN. T (1982—), %, %ﬁﬁ;%%*ﬁ:ﬁf}\, AR F S A . BT A B A R4S . E-mail s yitutina@sina- com -

BIAEE . FF 7 Email :tangls@ ms-xjb-ac-cn-



5 3 9

FIRIEEE o ARPEERT T 5 XA A8 A I T4 Il B A= BB 2 211

L BRI

1.1 sCREXHEER

HH [E] S 56 F 2003 474 o [ Bl P B BT A=
A5 (44°10'N, 87°45'E, H 461 m) EFT . %30 H &b KK
A il i b ) T R Xy JRBESE A R IR p 2% 4R
ST B 2 150~160 mm. F¥ 7&K &2 2 100
mm, PR EL 6. 6°C, ;A B IREK 4,
NBH 200 mm/d. A 1.45 g/em 1),
1.2 8%t

Sz H e/ 100 m X 100 m, 43 B 10 m X 20
m FIREHD, FEREHL 2 (A 5 m SE AR AT, WETR
7309 3 ASALER L HRLREE (CFL) > RIERCAR 4T M v o
TKE NS B @ VR HE (FFT) , BPARAR 8 P A — 6
TK s SCRF VA HE (AFT ) » RV A AH 4T Y K I TR 220 8
VKRR 6 NS, ALHLET. T SR T
(NH1)2HPO, It 450 kg/hm®, T 6 H 24 ARG
I — K PR 2 300 kg/hmzo R Pl ( Gossypium hir-
sutum cv Xin K4)F 4 H 28 HHEFF (171 35 em, Bk
B 10 em) FHIAZ [BIRY 2 L, B 28R 3 47, 1858 70
em , BRTEKAL, Hoft FH )4 HE 44 5 24 i 10 LA
HAHRF, %4 CFI AbBEA ML IE T i E B
it 50 Y0 #EATHE K % F AFT A1 FFI, 3 ERT ] 5
CFI —3, {EHEBE R CFI (9 70%, JERERS I &
12 10 em B B H A R Ui 42 256 K 3% DA ) TG
i, FEIEAS A ANV LR 1,

*1 HEZERBENERE(mm)

Table 1 Irrigation amount of field experimental cotton

VEW H A
Irrigation date CFI AFI FFI

(M—d)
04-14 120 84 84
06-25 150 105 105
07-08 120 84 84
08-01 120 84 84
08-24 90 63 63
&1t Total 600 420 420

L3 EREERNE

1.3.1 XA KEME  EWANEEE K2 E 8
ZE LWy — S EHA S R E 4 AN (CFT A3 58 5 4
(AFL FIFFT A2 ) £ s e il 138 &K B sh 842
R 1), BUREmRIBE Y 2 R BURER E S 10~15
em» 20~25 em, 40~45 em 1 60~65 em. 4 B A%
2.5 em, TIESIKE(SWC)FAHLT (105C) 5 #
YR,

Wi
Cotton
X * A
b 830 %A

1 2 3 4 5
TRRHEAE

Locations for soil sampling

Bl HBELTEESSH
Fig- 1 Plots of field soil
TE 305 175 RIRNGE TS K BRI 51,
Note: Numbers of 1~5 indicate the sampling locations for soil wa~

ter monitoring-

1.3.2 MiARRAGAZ ML EKIARE
PREFLHT AL 0 T FR A B K M HE AR, b Bk
10 BRAR AL, AR 2 Hobk s IRk 2 10 frmt g
R LA BN ST B I e R R e R 5
PFBURM A, T RHEM KR, A&
B 10 BRARAE . GEH78 16 B S bk VB FR O SRR AR
HE, 03 30 BRARAE A B S T RS IR
RANE
1.3.3 FH#hpdeyng HRE-AHEEFE 10
PRARAC R 22 Hh 38 BT B AR AR A I Bk (5 L7
B FIZE B, BT 105°C R F 1 h, T5CHET
24 h JEFRE, o ilid Rt Bk ZER T E,
1.3.4 ZFE&yme ERMEHP.ORE 2 m X2
m BIFEEE, N9 A 15 HE 10 A 30 B T4 4 i
WAL FL AR 3 T FE A RTEEA T SRR AR T T
8 # AT A AR A - 6
1.3.5 HELAE FHEoHrRH SAS 8.0(SAS
Institute: Cary, NC, USA) 7 () — fiit £& ¥ # Al
(GLM) #4743, Ab A -F ¥ {Ed P=0.05 BffY
Tukey studentised % 2= K 5 7 () £ /N 8. 3% M 25 7
(MSD) #1777 5.,
2 HR55r
2.1 BRI AFHESH

AP RE L AR 10~15 em + 2 /0 T35

EAKESZNME 2~ L PR, hE 2—1alLlE
H - CET AbBE R AN FLAE a5 ik 398 7 9 i 7 b i
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5 26 %

T B 57K THFE R — B (&l 2— La). T/ AR
(PRI ) D5 R 78 B 188 ) 5 K AN
B5yo3Ai (e 2—1b, 2—1c), AFI FIFFI AbFEAY HE
TEEAI YT CFI AbFRRY 709, HATHEE— 2% 4
I, AFT A FFT Ab PR G207 HE R VA A - 3 AE E I 5 1
BEKER., BTN AHSBPTA Y
T AR LS KE, HRZMT, 13
EOKBEAI SIS AAEREA 20 KA HERE I K24

30 1

20

TWE KR
Soil water content (%)

20

9 100 104 108 112 116
BFERH

Day after sowing

B2-1 3#HAERLET 10~15cm
TENIHNEKRLH

Fig.2-1 Soil water content between 10~15 cm

frge 10 X, B 22 R 7 7EAH [ T 2 H 60
~65 cm HJEHY IS IKEIEZ, H, CFI
(P 27 2a) iy 4 AR LIRS K B
SACUCARUNZAE . FRI(E 2 2b) Ml AFT(JE 27 2¢)
TR 3B K AR —3 (H R Z 13 (10~
15 em) 9 HIRE KBTS, el T — K
i, =AM TR S KR BB T 2.

30

20

10 +

TS KR

Soil water content (%)

20 | &

10 +

(c)

-1 3-2 &3 -4 x5

0

96 100 104 108 112 116
wRERK

Day after sowing

H2-2 3FMMBMAET 60~65 cm
TtENTME KRR

Fig.2 -2 Soil water content between 60~ 65 cm

#:(a)CFI, (b) FFI, (c) AFI; 1-4 3 1-5 %~ E 1 FiRMBEER. B REEN 6 KGR FIH , LA Tukey’ studentised R 21

B RNBHFHEZR(MSD), ESHR/R P=0.05 B BHFHEZR

Note: (a)CFI, (b) FFI, (c) AFI; 1 -4 or 1 -5 indicate soil sampling locations. Points are means of six samples and vertical bars are the mini-

mum significant difference (MSD) by Tukey’s Studentised range test and the asterisks show significant differences at Py o5 level.

TERELR G RIZ M LIRS K B AR 575
ARIHE, Rz LIRS KEERAR, LT
—KHEREY — PN, = ARG TS K B A i
AHEER,

2.2 WREKTH

2.2.1 et@EARAedk B 693800 S8 P AR ALY I
BRI a3 poR . fEfRAE A= Ko R v, i
T FR AR = AN BB 4 s (ELAS [] ) 8 18k 7 =X AR
R e M ) T JSE AN B T X1, PRI A AL 2
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FFI A1 AFT ) 5/ 1 fr=F- 2 T AR 364 BH B AT
CFI, AFT fy i FRUE K s i T FRT AREE ()& 3— 1),
MRS BRI 7R FRT T AFT A0 38 0 A bk =

8 r

(=)
T

o1 AR R 1% n & (cm’/)
Increment of leaf area
N -

73 75 77 79 81 83 85 87
/HERH

Day after sowing

B3-1 3MAEa A FYHEREK

Fig.3—1 Increment of leaf area

BT CF1 APEAYAE IR = B, AFT AL PR AY AR MR EL
FFI AR RE R (K 3—2),

15 r

-1 IIII]]

* * % %

. —
* —
* —

—

10

Bk w0 R B n & (cm/Bk)
Increment of plant height

0
73 75 77 79 81 83 85 87
BHERY

Day after sowing

H3-2 JFAAESEKREFYHREEK
Fig.3—-2 Increment of plant height

AR HIE AR 10 BRE YK FYE, BLH Tukey’s Studentised RERRNB/PBEHZR(MSD), ESER P=0.0S HHERE

. HERR-T—RFTBREUGHER.

Note: Points are means of 10 samples and vertical bars are the minimum significant difference (MSD) by Tukey’s Studentised range test and the

asterisks show significant differences at Py g5 level. Points are fitted with two order polynomial lines.

2.2.2 Mppspey T 4 RR P RP
PIERRARIE R PR AL (BLHEEE B V88 2. iz I& ]
DUE th =P b B ARV 22 A £, CF I AL
FRAGHRAE BB =T AFT FIFFT ACFR, =FpabHi 2
[IERTE =2

2.2.3 MM LIRS TR o8 ZFPALEERH
e B TR B AN R 2 iR, R EEN
20034E7 H21 HE9 A2 H—3L43 RffEAERE
PE A ART Y T I R 0 40 B AR A B e Pk (R
) BIRARE N RZER A, thER 2 TR
CFI M fr BEFIZE0) T4 U #F L AFL FI FFT 40
MR, CFL A 5 T¥) & e AFL #1 FFI 435
B 1A% /0 12%., 5 AFT A FFI B9 B T4 & A
P=0.05 )k F L BB S B EER, MK
BT W CFI AbFE . AFT 1 FFT 4b 3 89 93 51 2
H7Y0F1 8%, AR AMERAYHE TH R E S CFI %A
DEER., ZTYWRENEEE TR, CFL I AFI &
149, L FFT &5 8%, CFI 5 AFT 22 T4l 004>
BLEA BEER, Wk a8 RAERK 54
HERSTCHGIRE . BRAERKR SERARK &
M Y EE AR, {H PRI AL BE A= 58 A K BT Y
Ee BT CFI 4L, AFT X & T FFI, B AFT Al
FET A5 A A3, T CF T 8 25 A g 5 A 3

5T

w
=]
—
——
—_—
—
—
—_—
Py
p——
—_—

R PRSP 2Bk 3
Bollnumber per plant
(o= ]

20

15 A !

7375 77 719 81 83 85 87
BHERY
Day after sowing

B4 BHRBETHFERETL
Fig-4 Boll number per plant

T B B K 10 BRARIERY T3 (. B2 h Tukey s Stu-
dentised TR ZZA2 B0 A e /N B PEZE S (MSD), #I G o0 — K7 2
EmER,

Note : Points are means of 10 samples and vertical bars are the min-
imum significant difference (MSD) by Tukey 's Studentised range test
5 level. Points are

and the asterisks show significant differences at Po.o

fitted with two order polynomial lines-
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Table 2 Dry mass distribution of overground cotton

THmE

CFI AF1 FFI
Dry mass
i Leaf (g) 13.42 11.70 11.96
2% Stem(g) 11.66 10.16 10.70
Bk Boll(g) 24.25 22.65 22.36
E%%% H(g) 25.08 21.86 22.66
Nutrition organs
S Total(g) 49.33 44.51 45.02
IR 0.97 1.04 0.99
Reproductinn/Nutritinn
o B
SO/ B B 0.49 0.51 0.50
Reproduction/T otal

2.2.4 AR FEHIZ o0 B O FROR T RARDIH
BRP- R 2B E (] Sa) R Z AR & (K 5b) .

8
(a) I

HRREK

¥ 15 7= & (t/hm°)

Accumulated yield of seedcotton  Opened boll number per plant

o ‘el
CFI AFI FFI
B> XMHREKRTFHEREE () MREFR~E®D)
Fig-5 Opened boll number per plant during harvesting(a)
accumulated yield of seed cotton(b)
T Pt 2R M Bl o 90 BRARIERYF-2ME . FFAR 7 R A 4L
Pk A 6 MM 6 AMFER (2 m X2 m) BT HIMH,
Note: Bars for opened bolls are means of 90 plants- Bars for seed

cotton yields are means from six blocks(2 m X2 m).

Bl oa R CFT W28 T AFIL 1 FFI
AbFE (HX PR 22 RN B E . AR =2 4
UHRALHY SR, HAh TR FREFR T T, SRR
=& AFT A FFI 43 50 CFI P2 #9224 An
8404, (Y EFL iy 7= B B B AL T CFT AbFR (B 5h) . i

TRIAAE AR LT 4E b T T s [N AR AT /L
AR AR B L R SO, X EUAR AT AE R FFATR
P AFT B+ CF1 I FFI AbH, CFT R FFT 4
R BT AL FF A B Y B K AFT AL FE 1 8820 Fi
8700, A SYEEAKCTHT AFT Q¥R 2 7 8.3 (&)
ob)

30 i

FF AR TR 4R A PRI 2 —Fhi nl 4k
Rl 24 p Ve = B SRE T 24 HE IR K 09 HE I T v AR
ZIIOUE ST PRI XA [7] i [X ) 22 Fl/E S AT 2 —Fh
AR HERE 7 2 N R R AR R SR R ARk F)
KA B3 0 i B ARt ST T T
BRIX IS 2 BRAS B = M A8 AU AR AT 4 5 0 KR
f) ik = AR HI ALV R R TRARFPAE . ARG A
P/ 3000 B EE L) 45 1F T PRI Y 2SS T 4%
AR 2 5, AFT AC B B FFAR = 5 CFT AR B
/T 8Y0, FFI ALPRAFAHE 7 B> T 1620, R I
AFT 2P 201 KERE AR B R AR M A
A .

PRI it UVEW R R 32 2K 73 Wraf  iraa (5 5 A
HRES LB EN s Y1 LB K e (R Ve
TRSCAUARTEERT, MRAETE PRI ALHE R, H0HR R
T 7K L XS AFT T FFT Ab B8 5 55 46 A
Sy B M RE S AE FE PR AT OR BE AR AT 4 T
FERTE AR 2 — I i i B m ., SEip
AR AFT A1 FFT AL 2R FF A S & B CFT ARy
I A EATTRTFIR (FERERT) SRARWBOR AR S &
F (& 12%0) 8 & F CFI AFRR) = & . T BT
TR ) 1520~2020, (K I, Mrasfi 3
BEAG FM AL 7 5 A IS Rk /L, A S P s B PR AT
kAR 2 R I A 2R R L

WAL AR Pt i 7 A o P SR K A [ 8, AR
AR E ARG N, AR K B IR AE K S AT
AR B R SR RN AR 2 . S BU™ B
B ivE - BCRHIE IR . F5 AT AL I8/D . FF AR A S ZEFOAR
SFYERR R, SRBCGEFh R A A DA b
BIER WA AR 1R E A REHIE (K 5)
AR R, NI IR S E R o0 Fm &, T AR AR
AR K R B A B b, HL K g RE 6% Al
ERREER R ERO., AR R AT B
gk B K BN E R RS SR A R AT A K
A YRR LT, A TR e T AR Rk 2 e 1 T
LABRHIVERI BB SRR B R s S m T EY 7K o) F)
JARCE, ARSI PRI AL I8 B A8 AR - /N AR
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AFT QbR 7y EC He B = 10 CFL A BRI AE I F
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FREE R IK A3 kB S BRI OE & T Ay B K HE AR AL
MR AR R AZ BRG], AFL o CFL X T Hi4E
FAERE A K R0 BT B A R, 3R PH PRI ] ARR
TR AL A BE R . 53X 7 T BB 15 48 5 0 H [R) 7 3 Oy T 48
R AL T AR SR (0 A W 1A 7,

Lo

ARSI T X AR A K RN R L R 47
B 1520 LA 518

1) FERE A6 VE R R 20 3020 E I S &1
AFT ALFEAEXTF CFT FFAf S B A J A > T
870, FFI t CFL KA i F= B> 1690, AFT 7 Bt
L CF1 B A HEER,

2) AFT REMS 4R w0 ol 4 15 78 BT A6 AT A 7 B S A
TEAEY 0 22 e A 8, e CFT 55 BT B MR 77 & &
1290,FF1 5 CF1 FERTAEHFHE 72 A Y, [ I AFI
FERTAEA G B U0 A BE R 2 M2 B B A I SR 2

3) AF1 1] DA b PR AR AL AU BE <, PR 42
8 5 A AR B A K, xoF AT H [ 45 B 2% ) 2L
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Analysis of the spatial change of cultivated land and population
in Shaanxi Province based on GIS

XU Yingxue, REN Zhi-yuan, WANG Min
( College of Tourism and Environment, Shaanxi Normal University, Xi "an, Shaanxi 710062, China)

Abstract: According to the statistical and survey data at provincial and county levels, the relative change in-
dex of the cultivated land and population in Shaanxi Province during the last o0 years are discussed based on GIS
technology - Taking the conception and model of the regional gravity center and adopting the data collecting from
1953 to 2005, the cultivated land and population gravity centers are calculated and their dynamic evolvement is
analyzed. At the same time, contrastive analysis is made of the dynamic evolvement tendencies of the two gravi-
ty centers- The results showed that the differences of spatial changes between cultivated land and population in
Shaanxi Province are significant- However. the change distribution pattern is basically identical- There is little
relative change in southern Shaanxi, while it is volatile in northern Shaanxi and central Shaanxi plain- The culti-
vated land gravity moves 11.67 km to northeast during the past 52 years. and the population gravity moves
17.35 km to northeast- The whole trends of them are alike and the distance between two canters of gravity
pushes 6.29 km close- Relevance degree is not big between cultivated area and population. but the distributions
of cultivated land and the population are to be highly related- The movement of the population gravity is one of
the main reasons which cause the movement of the cultivated land gravity -

Keywords . cultivated land gravity center; population gravity center; developing evolvement
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Growth> dry mass and yield response of cotton under partial
rootzone irrigation in arid area
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WANG ng‘tlngl » TANG Lisong
(1. Xinjiang Institute of Ecology and Geography, Urumugi 830011, China;
2. Graduate School, Chinese Academy of Sciences, Beijing 100049, China)

Abstract; To investigate whether partial rootzone irrigation could save water and maintain economic yield:
a field experiment on cotton under arid conditions was designed- Three treatments were applied as: alternative
furrow irrigation (AFI). fixed furrow irrigation (FFI) and conventional furrow irrigation (CFI)- The results
showed that when the amount of irrigation was reduced by 30%. PRI (AFI and FFI) produced comparable
numbers of opened bolls and yields of seed cotton- The seed cotton yields of AFI and FFI were 92% and 8476 of
that of CFI, respectively- The seed cotton yield before frost of AFI was 12% higher than that of CFI. PRI de-
veloped less leaf area. shorter plants and less dry mass of leaf, boll and stem than CFI. but the boll numbers per
plant were not significantly different- The conclusion was that AFI could maintain comparable amount of seed
cotton and maintain economic yield under less irrigation water-

Keywords: partial rootzone irrigation; cotton; dry mass; yield



