#®
()

%26 %
2008 4E

o
an

# FERMHER L HR

Agricultural Research in the Arid Areas

Vol.26 No.5
Sept. 2008

AdtREEZMNX R EER
MiBERRTESZFANmAZME

FRELHEKELY F'

(1L.BALBRABEX¥BRRU KL T RS T HELERE, KA B 712100; 2. FEREK¥HERLKRBHE S L, L5 100083)

W E:2006~2007 EHFAEFFARATHRBETERKEAEA BN RRABAHTRAXEER
(AFDF ¥ AAR(CFDHBELEK FREASFRENEH, EREN RAXSERT AR UK T HLKE
ATHHGERA ALAERTHAARLE AAEAREY LR e BAPH SOLELEHRAXEERSHAN
EAERL RERFHRAA S EFRAHLERA A oBFRE ERAGHNEMAXSERR - ARG ENR

FRTUERRAT KRR B RA EHK.

XA RAXBER PR EFRS WAL
XA S : 1000-7601(2008)05-0084-06

hES %S S562

RERL KGR A EHE,#id&#H
B H KRB ED KA ANERTKRLER
BER, BEVAKERNERY, Bi, REXH
EROUEEAE A EESENE LERALE
HEBETM 98%, R EHBREARE TREHER
HitREMAAEYTKESHT ESFEOER
FRP RGBT REM EHTHEYKSE
BiREHHREC,

HRAERRBETHAR D EZHE AT
BEDHRMESEARDEZE, LRER KR
Lo ATHEKFEREAR, TR RILAE>=FEEK
BOP R TFKRER, EFEXE THAZMEK A
ERBEFEEHER SEFRBT K, BBHTTEYN
EERAERE, Hit, FRDETTHFKERE
AR R 42 87K 4 F) PR R A% R X4 T 2 Rk T8 A A
—E R, RER Y EELRRKEY,Du
%) F 2004 ~2005 S ZH K KR EY , BEX
BHEBRZEAEMR, BB RARENKS AR
B, Tang EUEH BT R LRV, R EEER
BARBEANKNATRTRIEEINIFHTE, MW
BEREERERMAENLE, BEXREXEER
FETHEERBEFTRERD. AXEAEELE
ZMENRR  MRAFAEBREF FCEERNE
HEBRMBELER . B .EWELE M Em, 35t
THNMAZEREI, UEITEEW RSB amE

XWIRIRE: A

B 7% B %9 :2008-04-08

WA T RILR AR AR SRR AT
O EEARER LR X EHFEY LA #ET FIN A
RUEBEHRE

1 MBS

1.1 HBRX#HR

KT 2006~2007 £ 4~10 BEHREREY
BRIV BEARES $.0R K3 (E103°307,N38°30") #
7 RREKBRHFAKEETRAR, SFLHRKE
110 mm, BE&ZH 5 mm L FHILEPEK,7~9 A8
Fek i 2ERKMN 60%, FETFHEREN 2 644,
mm,EHEHBEKTF 3010 h, FXF 10CHRA
J93147.8C, e FAKEE 13~18 m, 1 m +EH
HEENPEL.0-60mm TESVEBHEM
Kiki, FHTFAER1.52~1.54 g/cm’®, BE K
B 33.7% ~36.2% (AR EKR),
1.2 #RRigit

PRI B FF A FHBE R 7 5 (Gossypium hirsu-
tum cv Xinluzao No.7), R BEA G4 THREALE
WM (AFD EHWE(CFD MM ER TR, G
BARXTRINTEKELE, S MEEIKRER, D
RAFTHE, MAFE, &/PXERR 70 m?, &
H 18 MK, XA T2 KARTHEAE D
Ko ABLENXKGMEMARKER, & /PK L
—W—Z(R 1 m)EARPH. BEHBEGRIE,
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F7HE 25 cm, %k B 25 om, XA W 2~3 ¥k, #EKket
EHMELBE(CFDBAEKBHHEK  BEEE
BB (AFD) ERHE 1.3.5W, TR#E2,4.6 4,
Rk, BABHBEXKERBHOKEEH, &
WEHE RS EREHREBERERF—
W, HKE S MY MBI ENEKSRHE,
2006 FREKEFMAFN MY EEKEHY
30% .45% 1 60% o 2007 £ CFI ¥ Kk & &4 5
o4 4t E SE LAY 30% .60% \90% , AFT &AL HE K

HKERS B RHMB CFIALEM 50%, REFH
TKES A K E B 1,

1.3 REHEREMGE

1.3.1 ¥RALEH S2EEHLBXAMNE
S % ¥ (Hobo Weather Station, USA) 3K B, FKE
MESRHAB AR HMFETRE KHEER.
B AEXHE B XGE %, 2006 ~2007 4E K 5 (8] bE
WERAHBHIERLE 2,

£1 ABRARRESETHEANR

Table 1 Details of different furrow irrigation treatments

2006 2007
s RAKE KHARER WA E W A% KAAEH MAHM
Treatment PR rrigation o L. Irrigation S
Irrigation Irrigation date Irrigation Irrigation date
times amount per (M-d) times amount per (M-d)
time(m® /hm?) time(m®/hm?)
CFI-1 3 240 4 240
AFl-1 3 240 4 120
CFI-2 3 360 06-23,07~13, 4 480 06-20,07-15,
AFI-2 3 360 08-01 4 240 07-30,08-15
CFi-3 3 480 4 720
AFI-3 3 480 4 360
#2 WEEEHSKHAR(2006~2007)
Table 2 The meteorological data in the growth stage of cotton in 2006 ~2007
4E i} b ] A # Month
Year Item 5 A May 6 A June 7 A July 8 A August 9 H September
2006 [ i # Precipitation(mm) 11.8 3.8 5.6 33.6 11.2
H Bl Accumulated temperature in a month(C) 526 674 698 709 480
P& Fi & Precipitation(mm) 39.8 26.4 51.2 17.2 24.4

2007
A Blifi Accumulated temperature in a month(C)

580

664 695 687 440

1.3.2 2R 4KF AMEXLAFTHER3I~5d
A £ 87K 431X (Diviner 2000. Sentek Pty Ltd, Aus-
tralia) W€ + A K &R, 3T H POE K, 088 &%
EHEKBMEHPOBR L BHTEERNEE
WA ZMIEHE KA, AHEKFATH
EHBEHH 1 m, KRG 00, #6454 B Lt
THEMBEB#BTRE. EUELEFTRBROEK
B BBV ERITE, AHEARLA:
ET=ER+I+A45S-F+Q

RF,ET hLEEMBRAELZEBE ER h24EF
WBRNERMTE,. I N2EFTHBREKER, FAE
AFNBRMERR, EEIBEAERRYETHE
BMELE, et FRO,Q H2ATHLEBHTE
BOREBRB WM R, WEAGTREKEH R
48.0 mm B, 1 m BELA L HKGEARAR, AiX

WX TAREI~18m, B ELBRTEEHTE
BRI, B Q = 0,AS A+ K BENB L&, 0 E
i - B E N 100 cm,

1.3.3 #EAkRAMNE HEMEEIETHR
R/ EER 10 sk B S, B REEHMKE
THR - ER AR S,

1.3.3 Mk#E#s5whal > RKBERE, &4
HHIE R 45 W 1TEH W EBE KFIFER;
R T /AN H R, R F ek, BpE
T S BHITELREANE, RIEMETEE
B, ERWHEE AP RBMKE,

2 HRAMEIHE

TRAERATREEKRR
MEHRRBOEARBRTHKERERNOE L,

2.1
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WmE L R, HERRD, REKEHN 240 n®/hn? KB, EFAEBHFLEMOBE, SEHEMR
ML IR, RN CFl B AkBRT AFI 468, ZHAKEN BRAXBEERNRENEREKES
HA 2006 EMEFXBTEEKY; HEBEKER T—-EHMWEER,
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H #i Date(M-d) B # Date(M-d)

1 HEEBRTEAREDRERTH L& ®EL (2006 ~2007)

Fig.1 Changes of cotton plant height under same irrigation amount of different kinds of furrow irrigation in 2006 ~ 2007

BMAEBLBENEARENMOERRRITHE B HEPREKER 480 m*/hm> HLBRERE
BAEFAKNEL. M 2006 FROBIREPTLUEY, HEBXEKF. 2007 4 AFI ¥ K EH A ML CFI
AHERF X TESRUENBRERESE, HHEHE K 50%, HLBA BB R/ THIA CFL 4
BAKEBHENTZESEAOBEL  HRAEKEHT, B AZSFREINEEKRE;FHEAFRTHEEK
AFILBEHBABMEEBERESEZERTCFIL BAEMNERELEEEER,

%3 TRAABBEATHRIELKE LYBEEEL
Table 3 Changes of number of bud and boll per plant under different kinds of furrow irrigation in 2006 ~2007

0 g # % Numbers of buds # # Numbers of bolls LZHRE(%)
Year Treatment 7A1A 7H22H s8A22H 9A2H 9A27H The rate of
Jul.11 Jul.22 Aug.22 Sep.2 Sep.27 effective bolls
CFI-1 10. 5abe 12.6ab 5.7a 3.8ab 2.9bc 23.0cd
AFI-1 9.7bed 13.0a 5.7a 3.4ab 3.1be 23.8cd
2006 CFI-2 9.7bcd 11.4ab 3.6bc 3.4ab 3.0bc 26.3c
AFI-2 8.0d 10.9ab 3.9ab 3.3ab 3.2bc 29.4be
CFI-3 11.4ab 12.0ab 4.9ab 4.1ab 3.7b ©30.8be
AFI-3 12.3a 13.1a 5.6a 4.5 4.2a 32.1a
. g ¥ Numbers of buds 44 % Numbers of bolls BHE(%)
Year " Treatment 7A3H 7H20H 8A3H 8A12H 9A13H The rate of
Jul.3 Jul.20 Aug.3 Aug. 12 Sep.13 effective bolls
CFI-1 3.0bc 11.3a 11.3ab 5.7ab 3.3ab 29.2cd
AFI-1 3.0bc 5.7ab 3.7c 1.7b 1.7b 29.8cd
a007 CFI-2 3.7b 7.0ab 4.0bc 2.7b 2.7ab 38.6ab
AFI-2 2.0c 4.0b 2.7¢ 2.0b 1.7b 42.5a
" cr-3 6.3a 13.8a 14.0a 11.72 5.3a 37.9ab
AFI-3 3.3be 7.7ab 7.7be 6.3ab 2.7ab 35.1bc

ERPEEINZAGENRNF M, ab.c SFRERA—FRA—FIBELE Poos KFTHRHNZRBEIE, SRENHAFE
R ERE= (HRE/ATRBE) X100%, 24 R 2006 1 2007 £ W SR HHLFE A 27 B9 A 13 HKKE. T 2006 0 2007 F iy B
HEBANAHYETA22EBMTA 20 HREIE.

Note: Each value is the mean of 3 plots of each treatment, means within a column followed by different letters are significantly different at P<
0.05. The rate of effective bolls can be calculated with the following equation: the rate of effective bolls = (the number of bolls/the total number of
buds) X 100% . The numbers of bolls used in the equation in 2006 and 2007 are the numbers counted on sep. 27 and sep. 13, respectively; The number
of buds in the equation in 2006 and 2007 are the numbers counted on Jul.22 and Jul. 20, respectively.
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52006 A, 2007 SEEH FEES A
EHAMKESEE, RN R MR %2
FEEW ENEPRERNEREERE R R
B B F 2006 £ (& 4), 2006 EEHHERA, AR
W T R B X5 & MWK B 3 b 44
K HRAEKBRTREXEERAFD MR &
MASFIARREGELERTHABECFD, R
HYEBESN 1440 m®/hm” B R WTHEBN
HRFEBRAMAKSFARERYSERTEABEL
|, 451358 4 597.4 kg/hm® # 1.051 kg/m>, 4371

RERWELTEA 1.15 f01.17 £%; 7 2007 &,
R EERLEAKEEYEAMHEL 50%0T,
B AFI-1 b B4 R B LB R R M
=R AAKSFIRARKE,

RN ST ™ B & B UoR et 6] 69 R0, o7 LU 4y
HB/AMAENMEEE. BHERPIRMERAEN—
AEEER FENSRYRY AR ERIXTE
BT 76 b 7] 2 32 B0 2 B o8 B K B A O 0 T S K M
;2006 FF , HFBEAESHEGT  XEBRENBH
HHHBE R THAEKLE; 2007 F, 4558
WHLHEMEKEFENERLEN 0%, HER
HRTREKTF(EI),

R4 FEARBAATRESH R . EXRXR.BYLRFNAIHANE

Table 4 Seed cotton yield, ETc, percentage of pre-frost seed cotton yield and WUE in all treatments

P ey ﬁg’(! Se:iﬁﬁ?"l. BAIELH ﬂiﬁ’ﬂfﬂﬁ.ﬁ;
Year Treatment . cotton yield Percentage of pre-frost Water use efficiency
(mm) (kg/hm?) seed cotton yield (%) (kg/m*)
AFI-1 378 3615d 93.66a 0.956bc
CFI-1 380 3778cd 89.00bc 0.994ab
2006 AFI-2 407 3965be 91.67ab 0.974bc
CFI-2 405 3860bc 91.00ab 0.953¢
AF1-3 437 4597a 85.00cd 1.052a
CF1-3 449 4003b 87.67bc 0.892d
AF1-1 338 1148d 90.55a 0.340d
CFI-1 396 1524cd 86.82bc 0.385ab
AF1-2 392 1540cd 90.37ab 0.393a
2007 CFI-2 483 1763bc 72.52d 0.365bc
AFI-3 458 1685bc 86.70bc 0.368bc

CFI-3 614 2158a

60.33d 0.351d

ERPEEHHEAELDROF M, a.b.c FFRBRREA—FUREE Poos K F TR BEE

Note: Each value is the mean of 3 plots of each treatment, means within a column followed by a different letter are significantly different at P <0.05.

REBEENAREERTFRERAES, SAK
E,KEMEERNRFBALNG —F, 2006 F£F AFI
-2 AF1-3 B AW E KRS0 5 A R
MAKEM CFI-2 M CFI-3 KT 4% 19%;
2007 £ AF1-2 #1 AFI- 3 R /K B H CF1
~2FM CFI-3 # 50% , R &P E 4 5% 5
CFI-2 71 CF1-3 £] 96% %1 86 % , i FE K B 5
ZHERBEIIAENREN 1.9 1.7 HF(F
5, XERMAXBFERFHETERNERFZRANE
BERBIFEHX, BFFEHNSTERBINERT
M REXHEERN T YR ERREKE TR
T (2006 £E AF1-2,AFI - 3 4L 38 f1 2007 4E 89 AFI
~2.AF1-3 43 ) #4988 B 15 F % #0 7 % ; i /b M K
SEH (2006 4E AF1- 1 ALHEF1 2007 £ 69 AFI- 1 4
E)TRAXEEBRMZF R BHRERRIFFY

£,
3 4

MER-MAAERERIE, BERERKMAE
HAEKKBEHENETEY. BOTURERENT
REEYHAF=RS, AT —BH BB ITH%
BELERARMALY B ERAESE AR
SXABEERE L. EFROTRERA, RAXH
EHABRETHRENKERHEHNEEFITIRE
K MEHRERTREERDY, AHANFGHE
LIy R R ER R, YR B S ERE KRR
MR S0% &, BBk BOR e M A, AR &
HEEKT BAREERMEMKELENERE,
XA 5B MENEETIRTET |ARBRMME
;ﬁ-;&[‘).lo]o
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Table 5 Net economic value of irrigation water in all treatments

o E W LR A REE>K i § 23§ Bk B
£ 13 ] Irrigation Yield of pre-frost Yield of after Net economic value of Net economic value
Year Treatments _ water seed cotton frost seed cotton Irrigation water per m® water

(m®/hm?) (kg/hm?) (kg/hm?) (yuan/hm?) (yuan/m?)

AFI-1 720 3386 229 11814 16.41
CFi-1 720 3362 416 12163 16.89
AFI-2 1080 3635 330 13238 12.26
2006 CFI-2 1080 3513 347 12669 11.73
AFI-3 1440 3908 690 15426 10.71
CFI-3 1440 3509 494 12944 8.99
AFI-1 480 1040 108 1327 2.76
CFI-1' 960 1323 201 3203 3.34,
2007 AFI-2 960 1392 148 3459 3.60
CFI-2 1920 1279 485 3592 1.87
AFI-3 1440 1461 224 4002 2.78
CF1-3 2880 1302 856 4647 1.61

W RPBBHIRZABERLPEH T, 2006 FFHFLATEERAFFR 1050 LM 2 925 50,42 690 T | 75 2, AT %
800 JGo 2007 4FBR A L3N 400 T4, HE RS 2006 FHAHF. 2006 FEMAEBR MR #HY 5 T/ke, MIGHEN 2.5 TT/kgo 2007 EHM

HrHs 2814 6 TC/kg T 3 TC/kgo KA 9K 0.206 Jo/m® HH,

Note: Each value is the mean of 3 plots of each treatment . The productive cost in 2006 included the cost of seeds, fertilizer, pesticide, film and

manpower. The cost of them were 1 050 yuan, 2 925 yuan, 690 yuan, 75 yuan, 800 yuan per hectare, respectively. Except the cost of manpower

having been changed to 400 yuan per hectare, the other productive cost in 2007 kept the same prices with those in 2006. The price of seed cotton be-

fore {rost and after frost in 2006 were 5 yuan per kilogram and 2.5 yuan per kilogram, while that in 2007 were 6 yuan and 3 yuan per kilogram. The

price of water per m® was 0.206 yuan.

Tang EPIEFEH#THRREY, BUEXEN
MR KBAEABREN 70% , BIFHR=EN
XA 92%, FEMEXEERAGTRALNL
IS BB T 12% 6 K4 %501 R $)# K 85
RERVHRAEREHAG TEEREMNFRTRE
EHRWEEHREET 17.22% , KEKEH N 375
m*/hm? BN E BN B LA B EBET
WAWERBLE, BERETB L E M WM
311.83 kg/hm?, B H T 35.5% . RiXBREREY,
RENEARRKEKEFRNAET . FR=E K
AFAREHRTFEANELE, XE5HANHR
— 3 T /) K SE 8 (2006 4E AFI -1 481 2007
M AFI- DAGTHXERELEHE=BMKS
FAREFEHFRERBESE. FRBEERH, X
1178 7K 75 3 F R B0 76 H B B T K B A9 PR T
PR, LR ENERETAERWER S0%
BB PR ER TR MMNELE, XTHER
NEKEBHREEEEKFXAEERANSE R

BENEZTRBESRARRR —HMNER
T, ANE MR~ BA X, A thZFEaL> &
KT H, BAIEEBRER, RUERBENS
BERG MEMEHRBEEER. AFAENEFR

WA A, 5 CFIML, WM AKE BB N Y et
K TH9 50% A B, AFT BE R {R £ 80 H 0 ¥F 4 7
B, UERERANELS, REAUERKRSSH
Bit. A, ZREEZETAFAMEEE0KE, B
SRR BFARER, BT K IR, A AT
FX T REEB RN T 25 EW KR HER
F—EMERFENL,

4 %

5 R AURE T AR B, R 3B T L
WMUEHTREK REBRRNERENEFKTR, £
FoFERTAE oo 2 MK S B O 3wk E K F BY
50% 22 B, B T 30 A T TR B BE AR 1R B R AR
B, 4R m R AT AL L, 3 B 2 BE K B v 2 5
Bk, AEREAEFARRBEBRKAET R
ATHRET K EERERERER,

$ X X K
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Responses of cotton growth,yield and economic value to alternate
furrow irrigation in desert oasis of Northwest China

WANG Zhen-chang', DU Tai-sheng®, YANG Lei!
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas,
Ministry of Education, Northwest A & F University, Yangling, Shaanxzi 712100, China;
2. The Center for Agricultural Water Research in China, Beijing 100038, China)

Abstract: A field experiment was carried out to study the effects of alternate furrow irrigation on cotton
growth, yield and economic value of cotton planted in desert oasis located in the downstream of Shiyang River
Basin, Gansu Province. The results showed that the height of cotton in the treatment of AFI were lower than
that of CFI, while the rate of effective bolls in the treatment of AFI was higher than that of CFI. When the ir-
rigation amount of cotton was set to be about 50% of local border irrigation, AFI showed higher seed cotton
yield and higher percentages of seed cotton yield pre-frost than in the treatment of CFI. As a result, the eco-
nomic values of AFI were also higher than that of CFI. It can be concluded that application of AFI on cotton in
the oasis could save water as well as increase seed cotton yield and economic value.

Keywords: alternate furrow irrigation; yield; economic value; percentage of pre-frost seed cotton yield

(L#F 64 )

Effects of water treatment on photosynthetic characteristic of radish under
plastic film mulching culture in Bashang Region
in the Northwest of Hebei Province

ZHANG Jun-hua', HUANG Wei', ZHANG Li-feng?, ZHANG Feng-lu?
(1. Department of Horticulture, Hebei North University, Xuanhua, Hebei 075131, China;
2. College of Agronomy, Agricultural University of Hebei, Baoding, Hebei 071001, China)

Abstract: The effects of water treatment on photosynthetic characteristic of radish under plastic film mulch
were studied. The results showed that Chl content of treatment was less than that of the contrast under the same
water treatment. After 40d of seeded, photosynthetic rate of treatment excelled the contrast, and photosynthet-
ic rate of all treatments reached the peak. After water irrigated, photosynthetic rate and transpiration rate of
radish had the same trend, but water use efficiency was reverse; photosynthetic rate of treatment did not in-
crease, but transpiration rate increased remarkablely before 14:00 under the same water treatment.

Keywords: Bashang Region; radish; plastic film mulching; water; photosynthetic characteristic



