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B E4HATHLIEF RIS LD ELETHAKRGBEFATRGLBEHE FRLTRBEAELLR
FIHMAAERREEG TAIEIRARE A KL EHEF P ETTR ERAA . SHARLRAAAH, FRA N
AXLARGARKAARP B GREFRARAN AASERAS A LA ZFHH £ A 17. 4%~
27.2%,11.2%~14. 3% $ 2. 0% ~6. 7% ; A R A LA TRA N LA FHBEE 4~ d, HAPAAKETH
3.91%~13.90%. > ¥ # 40 10.5%~25. 306, K A A H F & 0. 80~2. 40 kg/hm’ - mm ; b & & 5 4
AABRAEL SANLAHMEHERUE,

X@R . LBAL; AxdE AbE Th

thE S %S, S512.1%1,5275. 3 TRMIRING: A

TRHUKMTELIREALR, EABS, KETER, - BFEAHREKERF 300~500 mm, FHEK
BHE X 1 000~1 200 mm, THREH 1.5~3.0, HRXYW,.ZAXEFHIERBEVRKIBNHLE -
REAH 30%~70%N, MENENEFTHIZLETREOFANELEINES, E5H M2 K0 HE, TH
FEREBAMEFMERRT. KEMREGRRU, AAFRABRAB T KRR, X 2wEYHTE
BRMFTER, BT AERAK, LEERERKOAANE, AFBENH A YRR AR
MEREFRARNN N ELEFTYHHBEES CEHRGCAAHEBOEBMYE=HR AR R KEH
WMBEEESHAEBRES S, BERNTHURRERL PNRAERBEE S S FARN A TEREGTH
FAMB EREAERLEMNTEEL, IRAERBER , XALNERTRBTREREES.

1 HHEFE

RBT 1997 ~198 £ EFEERARIRFERTHERR X 1T, i35 3% 76 35 /K 7 37 38 B
W, AR AFHAL B EEKEN 470. 4 mm, ENEFHITE1E,ER 202. 5 kg/hm?, &
M BHAEE BEE N /UE., BRHARERNR 48 187. 5 kg/hm? JR £ 300 kg/hm?,

RERARKET, FAB2 A B (A) EERA)BILE4 AN AEBEGB) LE®B,)  FHE
B JFFHEEB)., MNEEB 77 m*, 3 KREE . BAEHH 900 m*/hm?,

TRAKODMERALEM B FRER, M EHEE 200 cm, M ST BB S fZ& B & R E
RALI-1600 MEASILI, MERM . MEHNE - EEHIEY RENAEDRFAEREKRE,
BB REE R,
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MIFEEBUFR MEREM T LIBKAERR, TUEHE T RSV HK S M0 ;i A 5 0 Ll
CHRVHERETHE RS ZEARE—IRER TUA KB Eb R AR EZ AN BN RE
B, AR IBL . FTAESHE M EHEKE N 328 I mm, MBEBEXHYFHFEKE N 336. 4 mm, ZF
W 2 m £ 2B S5 K 360. 6 mm F1 352. 3 mm, B E S F Y AT HAEKERMNT
8.3mm,XHNBMERLE —ERFLIEB T IR ANAAR . BILAES  AFRERN AL /DEBFEK
BHEEREER BN KRESREESHFEESAE EFMX, L8 HEE JTHEE =LK
BAMEAEMCK)E56. 1 mm.43. 1mm M 12. 1 mm; ERE X, =4 BEMEARZRSHH CK, &
78.0 mm.55. 7 mm M 29. 2 mm, AR, AR EFHFAMELT  EEEBRMNPAHTLDAEMNAL
BMiEK . WP L BFRBHERASIE EBKERMRAE. B, A AEERAPUBRLRE, 2

BPKRZ,FFERARERE.
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Table 1 Effect of plastic mulch and irrigation in different period on water

consumption of winter wheat and its constitution

BOEE K Rt ¥k B4 B Constitution of water consumption Weiknt 2m + 2 Bk
4b 78 Total water % % 4 HE K ¥ K Remained water in 2m depth
Treatment consumption Rainfall Soil water Irrigated water of soil at harvesting stage

(mm) 3 3 3 (mm)

mm (3 mm () mm 0

ABI(CKD 300. 3 150.8 50.2 149.5 49.8 0.0 0.0 320.9
Ay 356. 4 150.8 42.3 115.6 32.4 90.0 25.3 354.8
ArB; 343. 4 150. 8 43.9 102. 8 29.9 90.0 26.2 367.6
AiB, 312. 4 150. 8 48.3 71.6 22.9 90.0 28.8 398.8
ABNMCKy) 295.7 150.8  51.0 144.9 49.0 0.0 0.0 325.5
AqB: 373.7 150.8 40. 4 132.9 35.6 90.0 24.1 337.5
AzBs 351. 4 150. 8 42.9 110.6 31.5 90.0 25.6 359.8
A.B, 324.9 150. 8 46.4 84.1 25.9 90.0 27.7 386.3

Note:1. F &b 3 Main treatment; A, % #it— No-mulch; A, B B —Plastic mulch. 2. BJ 4b 3 Sub-treatment: B, F # —No-irrigation; B, & #
—Irrigated in winter;B; 52 B # —Irrigated at spike formation stage; By FF #£ ¥ —Irrigated at blooming stage

2.2 BESHTEBHNLENRERKZENREN

WEESSHAERNEANEEAKAENEREREW, HEEENERAFTERAE - RE0E, A
FHELZEBEMT=EERSE NELEAEA MTHSBBERT MBELEKRFHE RENERR
B, AR2TH . BEXSBMXHE A FWHE 41~8d, X FHIEKEHEMR 3. 91~13.904ME S
SOBERAE M ERNE N 2. 3~3. 94, Bk B M 15. 3~18.5 cm., TERIALHE H, 7N [ & #A 4b 7 R
MPAEEREEHEWEHAR AP LXEEABRERK . EANEHN T IELZLBL R HERK
2.17~12. 16 MBS R . MEAM KB AR T RS BENRAER G R AIAE 2 A TER L HE
R BEERKRAREFRR A EHCHAERERKRER NEFKBFA A TR KT ZRMERRE
BB, EFMEAEEX BN 3~7d HEMEERERA A TEEBEH/NE . of B9 8N KKK
TFTAREMMER M ABEENEESTYEX, B¥HEAT TR BBEESLEEFTEEMXX
E AN

%2 EESAEANUERNESNEEREEORMW

Table 2 Effect of plastic mulch and irrigation in different period on the growth of winter wheat

4 H B W BRI bR HEAK ST #HE A (s/ecm) ot & K (pg/em? ¢ 5)

b7 Growth Pl Winter SEWN Stomatal diffusion resistance Transpiration rate
! ant fies ]
Treatment pertod height killing Ef[ecnve -
duration em) rate tillers per i 8 8 i 3% 0 ELEe:] B %
(d) (%) plant Heading stage Filling stage Heading stage Filling stage
ABi(CKyp) 284 85.5 16. 89 2.6 1.844 4.324 6. 561 1. 832
AB: 285 90. 8 4.73 3.0 1. 664 2.330 7.077 8. 050
AB; 286 87.8 16. 89 3.8 1.110 2.432 9. 957 7.799
ABy 291 88. 2 16. 89 2.8 1. 856 2.770 6. 647 7.726
AxB) (CK3) 280 101.0 2.99 5.1 1.718 3.848 6.858 4.892
AqB, 280 108.4 0. 82 6.9 1. 070 3.372 11. 497 6. 049
AzBs 281 106. 3 2.99 6.1 1.164 2.742 10.173 6. 880
A.B,y 283 103. 5 2.99 3.6 1.854 3.134 6. 351 6. 002
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HESHUERETHERXNESATBEECEMN 21~72 T8, B WM L.2~1.7 1, THEH
B 1.2~2.7 g KPR E BN 420~1 108 kg/hm?, =53k 10. 5% ~25. 3%, A ERBLEITEZT&
Mg ERE R ARREEL, K PLERA A T4 a4 M5B, B ot v 48 #F 4 8 40 1L F 5 3
EREMBATEA BEEMTHENTHES M, 2 ENERESESERLAF A, TSR/ NE
BORAER  BERATREKAER N BEABEN, FEHER RSB RIEER, TR EH
K, FEANRPAMTEBRGE =R REFN - XESEBESTFLE, BRI HIHN 17.4%~27. 2%,
11.2%~14.3%# 2.0%~6.7%.

#3 BESABRNEAZFRIETRUBEERNER

Table 3 Effect of plastic mulch and irrigation on yield and yield components of winter wheat

s A R FHE & Y5 it LT R
Ear number Kernels TKW Biological yield Grain yield Yield increase
Treatment (10* ears/hm?) per ear ® (kg/hm?) (kg/hm?) rate {4)
AB,(CK}) 546 22.3 32.1 9320 3736 -
AB; 612 24.0 33.5 10860 4385 17. 4
AB; 602 23.4 34.5 11350 4269 14.3
AB, 539 22.8 33.2 9930 3986 6.7
A;B1(CK3) 618 24.0 34.7 12370 4319 -
AzB, 641 25.5 35.2 15130 5493 27.2
AzBs 623 24.6 35.7 13000 4803 11. 2
A,B,y 606 24.2 35.9 14050 4106 2.0

MNABREGREVEY MBESE SHEEBRN L/ NPT LM, 2 SN AGRES T
BHRNGE. EEMRELAGT AR . 2BE . FALENTRE S5 K CK, 3#7° 649 kg/hm?,533
kg/hm® #1 250 kg/hm*; MAM BB HZAG T, AR BB FEEN>E W 5 5 CK, #5721 757
kg/hm®.1 067 kg/hm?® 1 670 kg/hm?,

2.4 FEALAEBHKSFAZEMERKFBARR

AR EELNEKIFABRENERKHARAS TSR RE G O, BEX K F AR R
HEMXER 0.80~2.40 kg/hm?® « mm, F IR & 1. 65 kg/hm® « mm, 7[5 B 5 #b 75 56 8E %ot BE % 7K 10
FIARGURESREF, F &L 56.1~78.0 mm, F JHR K 62. 3% ~86. 7%, =& k7. 21~
13.04 kg/hm* « mm; 2R R R HFAHE R 43. 0~55. 7 mm, R HE 47. 9% ~61. 9%, b= &
5.38~5.92 kg/hm® « mm; FFEM R RFEE, KEBKAHERE 29.2~32.1 mm, # fI & 32. 4%~
35. 7%, HIBR = #AL 0.97~2.78 kg/hm’ * mm, AR, MBHEEZMENEEEHN FL/NEL2FHK.B
HAK THRSEXBERKSFHAYLE.

F4 TELBHASFAKENRE AN LR LS

Table 4 Comparison of WUE and status of irrigation water utilization in different treatments

Rk it A4 R R Bk MR & H Bk L 9107 it
gz Water consumption WUE Utilization amount Utilization ratio Marginal yield
Treatment ater consump P of irrigation water of irrigation water azginit yie

amount (mm) (kg/hm? « mm) Cmm) ) (kg/hm? « mm)

ABI(CKD 300.3 12.44 - - —

AiB, 356. 4 12.30 56.1 62.3 7.21
AB; 343. 4 12. 43 43.1 47.9 5.92
ABy 312.4 12.76 32.1 35.7 2.78
I\QBl(CKz) 295 7 14. 61 i - -

ALB; 373.7 14.70 78.0 86.7 13. 04
AlB, 351.1 13. 67 55.7 61.9 5.38
A.B, 324.9 13.56 29.2 32.4 0. 97

a1 MK R R (mm) = 988 X FE K B — ol U K REKCR s 2. VK R JH R (06D = M BE AR S B/ O S B X 100% 3. BRI
thg/hm? e mm)=(EUEX =R - FEEX>B)/EBEH
Note: 1. Utilization amount of irrigation water(mm) = Water consumption amount in irrigated plot— water consumption amount in non-irri-
gated plot; 2. Utilization ratio of irrigation water(% ) =Utilization amount of irrigation water/Irrigation amount X 100% ; 3. Marginal
yield(kg/hm?® « mm)=(Yield in irrigated plot— Yield in non-irrigated plot) /Irrigation amount
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A8 6] . 24 0 S A R O, 0 K B ) SRR 3 B 7 R R B B (R A SR TR R REL B KSR
WU SFHE, SENBPmELN17.4%~27.2%,11. 2% ~14. 3% 2. 0% ~6. 7% LML /NEE
KEEHR ZHEPAIFEAGERAR, RAEAARPHULENER KA ARER, 5SFKGRMAH
we., HERETTHURASFEES, tHHEE  LAEANAHENELLBLANLBENKST
R MHALEE T RBRES  KPTRETLHPEREESTRUAR, FETENEDS FERAUG
KEKBROBEEDFAE EBRERT.

3.2 AIRGREXN, WBEFEEAFEKXNPEATHEE 4~8 4, RLYELHET B 3. 91~13.90 4
B AR 10. 5% ~25. 3%, K5 F R ERE 0. 80~2. 40 kg/hm® » mm,

3.3 WMBEEASHAERNLNENHM=FEMBN X THURFREOTAMEEKRZHKER
REEHHEERN TR AN BEE SO TR ERE TARNAZRER T MK  ERENELETH
RS ERTE., wEASSHAERESERA  TURIMERHE HBREENEM.
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Effect of Plastic Mulch and Supplementary Irrigation
on Winter Wheat in Southern Ningxia

WANG Long-chang, JIA Zhi-kuan
(Northwestern Agricultural University, Yangling Shaanxi 712100)

Abstract; In accordance with the climate condition that rainfall is very limited and there is a remark-
able contradiction between water requirement and supply during the growing period of winter wheat in
Southern Ningxia,an experiment has been conducted to discover its water use patterns,growing character-
istics and yield variations under the condition of plastic mulching and supplementary irrigation during dif-
ferent growth stages. The results indicated that when irrigation amount is fixed, water utilization ratio and
marginal yield of supplementary irrigation during different growth stages can be put in order as : wintering
irrigation >> spike-forming irrigation > florescence irrigation, with the yield increase ratio of 17.4% ~
27.2%,11. 2% ~14.3% and 2. 0% ~6. 7% respectively. By using plastic mulch, the growth duration
period of wheat can be shortened by 4 d ~ 8 d, while winter killing ratio being lowered by 3. 91% ~
13.90%, yield being increased by 10. 5%~ 25. 3%, and water use efficiency being raised by 0. 80
kg/hm?* » mm~2. 40kg/hm? » mm. By combining the two measurements of mulch and irrigation,an addi-
tive effect may appear to the yield increase of winter wheat.

Key words: Plastic mulch; Supplementary irrigation; Winter wheat; Southern Ningxia



